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FIELD EVALUATION OF A PASSIVE SAMPLING DEVICE
FOR HYDRAZINES IN AMBIENT AIR

INTRODUCTION

The potential carcinogenicity of hydrazine (Hz), monomethylhydrazine (MMH), and
unsymmetrical dimethylhydrazine (UDMH) has caused concern for the health and safety of the
workers who may be exposed to them. For brevity the term "hydrazines” in this report is used to
mean any of these three hydrazines. The chemical structures of these compounds and their ACGIH
[1], NIOSH [2], and proposed [3) recommended exposure limits are listed in Table 1.

Table 1. Recommended Exposure Levels for Hydrazine Propellants

Compound Structure ACGIH NIOSH Proposed
H, H
Hydrazine H)“N\H 0.1 ppm 0.03 ppm 0.01 ppm
Monomethyl H CH 0.2 ppm 0.04 ppm 0.01 ppm
Hydrazine ,.(N" N\..
Unsymmetrical ;EN—N’C Hy 0.5 ppm 0.06 ppm 0.01 ppm
Dimethylhydrazine TH,

Monitoring of personnel exposure and the work place environment is necessary to insure that
exposure remains below the defined limit and to comply with regulations issued in the Occupational
Safety and Health Act of 1970. Two approaches to accomplish this monitoring have been developed
by our group--passive sampling and real-time colorimetric dosimetry. Each procedure has
advantages and disadvantages. The passive sampler traps and stabilizes the hydrazine for later
quantitative analysis; however, it canno: warn the personnel of exposure in real-time. The
colorimetric dosimeter provides real-time measurements and can warn personnel of a hazardous
condition,

Because the colorimetric dosimeter is directly exposed to the atmosphere its sampling rate
depends upon the motion of the air in front of it. A color indicator could be placed bchind a
diffusion barrier but this would reduce its sensitivity by an order of magnitude making it difficult
to read. Thus it is not possible to correlate the exposure of the indicator to the actual concentration
in the atmosphere with any certainty. Ideally the colorimetric and the passive systems could be
combined onto one badge that could provide an immediate warning and a quantitative record for
documentation. Before that can be done each system must be developed independently. This report

deals with development of a passive sampler. The real-time dosimeter wiil be discussed in a separate
report.

Manuscript approved January §, 1990.



The reactivity of the hydrazines and their tendency to undergo oxidative decomposition poses
a problem to the development of detection systems. A collection scheme is required with the ability
to stabilize the hydrazines without interfering with accepted analytical procedures [4].

Current methods of sampling involve detector tubes or midget impingers with an acidic
collection solution. These are "active” sampling methods, meaning they involve the use of a sampling
pump to draw the atmosphere through the collection medium. The pumps are bulky and expensive,
increasing the size, weight, and cost of the system, placing undesirable constraints upon performance.
In addition, a power source is required to operate the pump which places a limit on the sampling
period.

Using passive diffusion technology, we have developed a lightweight, inexpensive, sampler that
can be used to quantitate ppb exposures to hydrazine and MMH. The following section gives a
general description of the sampler and the laboratory tests to characterize its performance. More
detailed descriptions are available [5, 6, 7 and 8). The prototype was evaluated in the laboratory for
collection rate, sample stability, reproducibility, linearity, and effects of selected interferents and
relative humidity. Following the laboratory characterization, the system was tested at Kenredy Space
Center (KSC) in field locations and conditions where it may find future use.

APPROACH

The prototype sampler consists of a coated polyester collection disk and four plastic pieces which
included a base, spacer, diffuser, and cap, US Patent 4,780,282. Of these four pieces, the diffuser
is the most critical. It controls the collection rate and avoids dependence upon the ambient face
velocity. Several design criteria were special for a system design to sample hydrazines. Because of
the low exposure limits of hydrazines compared to most other chemicals, it is necessary that the
badge sample at a higher rate to obtain sufficient sample for analysis. Hydrazines are polar and
reactive precluding the use of metals and most plastics as materials for badge construction. It has
been our experience that machined teflon surfaces are unsuitable for sampling low levels of
hydrazines.

The most desirable form of a personal sampling device utilizes a passive collection scheme. For
an ideal badge design the sampling rate (M) of the passive collector depends only upon the diffusion
coefficient (D) of the analyte as described by Fick's first law of diffusion, equation 1.

M =D (A/L) (C, -~ Cy) )

Where: A = The area of the diffusion channel;
L = The length of the diffusion channel;
C;= The external (ambient) concentration of the analyte; and
C,= The gas-phase concentration of the analyte at the surface of the collector.

Theoretical modeling was employed during the design of a diffuser. Our design is based upon
the fact that viscous flow is proportional to A?/L; whereas diffusion is proportional to A/L, see



equation 1. Thus increasing the number of holes on the badge, while keeping the total area of the
holes constant, decreases the viscous conductance without affecting the diffusion rate. Viscous flow
into the badge is due to small pressure differences across the diffuser because of air movement.
Additionally, less turbulence is caused at the badge face by many small holes. The disadvantage of
increasing the number of holes is the increased surface area of the walls of the holes and greater
difficulty in manufacturing the badge face.

Several styles of badge werc fabricated and tested. The number and size of holes was varied
while maintaining a constant sampling area. Face velocity experiments were performed on the
machined badges to select the optimum design. A design having a 2.5 cm diameter pattern of 144
1.0 mm diameter holes was selected for its ability to minimize face velocity effects without severely
increasing the detection limit. Designs with fewer, larger diameter holes, exhibited pronounced face
velocity effects.

Tests were conducted with badges machined from polyethylene, polypropylene, and teflon. No
significant material-dependent differences were found. We were concerned with the potentially
detrimental effect of the rough surfaces produced during the drilling of the holes. To minimize this
effect, and to aid in the quality coatrol and mass production of the sampler, it was necessary to have
the badges molded. Moldsavers, Inc. of Miami, Florida was selected as the manufacturer. Low
density polyethylene was the only tested material which could be molded successfully into the desired
badge face having the desired hole pattern. The badge was designed to snap together, allowing the
cap to be snapped on the back of the base during badge exposure and snapped over the diffuser for
storage. The diffuser was designed to snap on the base and to accommodate the cap or a second
diffuser. The design of the badge is shown in Figure 1.

The current badge design has 144 one mm diameter holes with a length of 2 mm. Between the
diffuser and the substrate there is a 2 mm deep gap 25 mm in diameter. Based upon equation 1 the
conductance of the badge is 4.65 cm. This results in a theoretical sampling rate of 42, 34, and 29
ml/min for Hz, MMH and UDMH respectively, based upon diffusion constants of 0.154, 0.122, and
0.104 cm?/sec. The measured sampling rate for MMH is 25 ml/min. The theoretical rate may be in
error due the assumption that the value of C, in equation 1 is zero. By stacking diffusion barriers
on top of each other the sampling rate can be decreased. Colorless polyethylene badges were used
for initial field tests (KO1-K10). Later, black low-density polyethylene badges were used to reduce
effects of exposure to strong sunlight, (tests K10A-K18).

The substrate used for the original prototype sampler was a matted polyester drafting film.
Initial tests using this material were promising, later it was found to cause the captured MMH on the
citric acid to slowly disappear. It is believed that the hydrazine slowly reacts with the substrate.
After this discovery, the substrate was changed to Whatman #42 filter paper, which is the substrate
currently in use. In laboratory tests, the filter paper substrate did not affect the storage stability of
the analyte [7]. Citric acid monohydrate was selected as the coating agent. It has desirable properties
as an acid and an antioxidant, additionally it is non-toxic. Using the polyester substrate it was founa
that the preparation of the citric acid solution was critical to obtaining good results. The solution was
made by dissolving citric acid monohydrate in methanol to form a 30% solution. The solution was
aged for one week at room temperature and was discarded after two weeks. If retained for longer
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periods, the formation of methyl esters causes significant variations in the coating consistency [5].
Using filler paper substrates, the citric acid solution could be used immediately and stored
indefinitely.

The filter paper disks are coated by immersion in the citric acid solution. Teflon-coated tweez-
ers are used to remove the disks. Contact with metals is avoided in order to prevent metal ion
catalyzed decomposition of the hydrazines. Large quantities of the coated disks may be prepared and
stored in a refrigerator (approximately 3°C) for later use. Prepared samplers have been stored for
periods of one month prior to laboratory testing with no effect on performance. Appendix A
describes in detail the techniques used for badge preparation.

LABORATORY TESTING

Test Atmosphere: Generation and Verification. The reactivity of the hydrazines makes it
necessary to generate dynamically the low ppb levels required for testing. The gas generation system,
depicted in Figure 2, can generate hydrazine concentrations from approximately 0.3 to 10 times the
TLY ( Table 1, ACGIH values) for each compound. Diffusion tubes housed in a constant
temperature bath, and continually purged with 100 ml/min of dry nitrogen generate hydrazines. The
desired concentration is obtained by adjusting the temperature of the bath, size of the diffusion
capillary, and/or the volume of diluent gas.
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Figure 2. Test gas generator schematic.

Conditioned house-compressed air is used as the diluent. The conditioning procedure consists
of passing the house air through a series of demisters, a hot Hopcalite catzlyst bed, a reciprocating
dual-tower molecular sieve scrubber, and finally ti.rough a canister containing potassium per-
mangenate coated alumina (Purafil) and charcoal. The cleaned air is humidified using a stainless steel



gas washer (bubbler) containing distilled, deionized water. Control of the relative humidity is
achieved by varying both the gas washer head pressure and the ratio of the humidified to dry air.
The moisture content of the air is measured by a hygrometer. Dilution is selected and monitored
using calibrated 0 to 1C 1/min mass flow controllers.

The exposure expcriments were conducted in three similar glass exposure chambers, one of
which is depicted in Figure 3. They are cylindrical with conical ends. The exhaust end was
removable to allow insertion of the samplers. Teflon baffles were placed at each end to induce
laminar flow. The internal diameter of each chamber was different in order to permit the study of
a variety of face velocities while holding other gas stream conditions constant. Further variation in
face velocity could be attained by varying the flow rate of dilution air in combination with
substituting chambers. Table 2 lists the cham%ers and the conditions available for testing.
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Figure 3. Glass exposure chamber used for laboratory badge testing.

Performance Evaluations. The samplers were prepared as described (Appendix A) and exposed
to controlled atmospheres. Typically, four samplers were tested simultaneously. They were placed
in the chamber in a 2x2 pattern (each badge in a pair was at the same axial position in the chamber
but facing outward). Occasionally six samplers were exposed at one time (2x3 pattern). The badges
were mounted on a glass rod suspended between the end baffles of the chamber. This could be done
when the concentration and face velocity of the test atmosphere were adequate to prevent depletion
of the analyte in the gas steam by the samplers. At low flow rates and concentrations we found that
the forward pair of badges captured more hydrazine.



Table 2. Size of the gas exposure chambers and typical conditions.

Diameter Area Flow Eace velogity
5.5cm 23.8 cm® 5 1/min 335 cm/min* (11 ft/min)
9.0 cm 63.6 cm? 5 1/min 79 ¢cm/min (2.6 ft/mn)
14 cm 154 cm? 5 1/min 34cm/min (LT
* For the small chamber the badyge consumed a relatively large portion of tt ¥ .t The

face velocity calculations were estimated using the adjusted chamber area.

A variety of equivalent combinations of time and concentration were used to provide conditions
for testing the linearity and reproducitility of the sampler. For examnple, 1 hour at 600 ppb = 3
hours at 200 ppb = 0.6 ppm hours. Exposure times ranged from 0.25 to 65 hours. The concentration
of the test atmosphere was verified before and after each exposure experiment by liquid impinger
samples that were coliected and analyzed using coulometric titration or colorimetric procedures
described in Appendix B. In addition, a Thermedics Model 141-1 chemiluminescence instrumentand
a MDA 7100 paper-tape instrument were occasionally used to monitor the gas stream.

Analysis of the samplers was performed using the coulometric titration procedure described in
the analytical portion of the experimental section and detailed in Appendix B. It is not as selective
as the colorimetric method, but it is much more sensitive [4). In laboratory experiments, where no
interferents are expected, it is the method of choice.

The effect of face velocity upon the collection rate of the machined prototype diffusers was
tested in a MMH gas stream with face velocities of approxiraately 60, 120, 240, 335, and 670 cm/min
(2,4, 8, 11, and 22 ft/min). The test atmosphere was dry air with 200 ppb MMH. The badges were
exposed for five hours. The selected prototype diffuser was tested under the same conditions. The
average measured collection rate was 38 ml/min with a minimum of 3! ml/min and a maximum of
45 mi/min [5]. These results are shown in Figure 4.
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The sampling rate of the molded diffuser is approximately 25 ml/min, which is less than that
of the drilled prototype. It was calculated from a series of exposures to MMH ranging from 0.25 to
65 hours, Figure 5. Concentrations of MMH between 170 and 500 ppb were used. Each data point
represents a test consisting of 4 to 6 individual samples. This and additional data were used to verify
the linearity of the sample collection process [5]. The larger sampling rate of the prototype badge is
due to the holes being slightly larger than the one millimeter diameter holes in the molded badge.

G %2 ft/min Foce Velotitly

J x 26 /mn Faoce Velocity
40

30 1

CALCULATED COLLECTION RATE, mL /min

-—

0 re 28 ) 56 70
HOUSS OF EXPOSURE

Figure 5. Sampling Rate of the Moided Badge. The center line is the rate, the outer lines are
30% erroz limits.

The effects of ammonia, freons, and isopropyl alcohol vapors were investigated and no
interferences were found [6). In .ddition, the collection rate of the dosimeter was found to be
independent of the relative humidity of the exposure atmosphere [5].

The stability of the trapped hydrazines was examined by capping and storing exposed prototype
badges for periods up to 62 hours. The storage experiments were performed on samples collected
from 200 ppb gas streams of MMH at various relative humidities tnd exposure times. Storage tests
were conducted by storing the exposed badges at room temperature and in a refrigerator at 3°C. In
addition, the storage of the extracted solution was investigated. R.oom temperature storage resulted
in a significant loss of analyte [S). A loss of 30% to 75% of t%e original value was observed after
storage for 24 hours. The refrigerated storage or the extraction of the analyte extended the storage
stability [8]. This would not allow the tadge to be used for long term, low level sampling. For this
use it is necessary that the analyte be stable at rocm temperature.

Initial investigations of the storage instadbility focused on the citric acid coating. Its composition
was investigated by mass spectroscopy and HPLC during the two week aging process (5]. The
performance of the solution as a hydrazine trap vas also monitored during the same period. Results
were inconclusive,



Variations in the substrate material were investigated. Initially, polyester drafting film was used
as the substrate. This material wetted well with the citric acid solution, fcrming a smooth, tacky
film. Glass and filter paper materials were tested with the polyester and their performance was
compared. The percentage of anaiyte retain.d during room temperature storage was greater for glass
and €ilter paper than for polyester. We speculzted that the hydrazine reacted with the ester to fo...
a hydrazone which is not easily removed for analysis. Surface microscopy performed by R. Young
at NASA KSC indicated that the exposed surface oi" the polyester was mostly silica and not the ester.
The mechanism of analyte loss was not investigated further.

Based on the storage suability data from the substrate study, it was decided to replace the
polyester substrate with 4.25 ¢cm diameter disks of Whatman #42 filter paper which is readily
available from various chemical supply houses. The disks fit the molded badges, requiring no
alterations.

The exposure linearity nf the badge was tested by exposure to 200 ppb of MMH for times
between 0.25 and €5 hours. The test atmosphere was 45% relative humidity (RH) and a velocity of
79 cm/mirn (2.2 ft/min). In addition, tests were conducted in ‘#hich the time was held constant and
the concentration was varied between 0.1 and 2 ppm. All of the data except a one hour exposure and
a 0.25 hour exposure, fell within the acceptable region, as shown in Figure 6. Fluctuations of the
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Figure 6.  Linearity of the Results Obtained Using the Mo!de” dadge, assuming s collection rate
of 25 ml/min. The center line is ideal assuming a 25 ml/min sampling rate, the outer
line 30% error limits.



shorter exposures may be due .o disruptior of the test atmosphere when the badges were placed in
the chamber. Adsorption on the badge housing could also be a factor.

FIELD TESTING

Test Locations. Test areas at the Kennedy Space Center were divided into three major
categories based on their potential for hydrazine or MMH exposure: unlikely to be exposed, potential
expesure, and expected exposure. The locations - ere selected to encompass the potential field
interfers~ts and the effects they may have upon performance. Locations are listed in Table 3.

Sampling. The samplers were pr2paied by Wiltech Analytical Laboratory at KSC following the
procedure described in Appendix A. A group of badges was retained by the analytical laboratory
to be use as blanks in their analytical procedures. The blanks were stored in a refrigerator. Samplers
for field testing were distributed to the industrial hygienist on the work day preceding the test
period.

At each test location, two areas were selected for sampling. A sampling board, holding 12 citrate
badges, was placed at each area by EG&G Environmental Health personnel on Monday mornings.
The badges were uncapped every morning and recapped at the end of an 8 hour work day. At the
end of the sampling period on Monday, Wednesday, and Friday a set of badges was collected for
analysis. A set consisted of four badges from each board. Two badges were coded for coulometric
analysis (A) and two for verification analysis (B). The exposed badges were submitted to the
analytical lab where they were stored in a refrigerator until analysis. In addition, the industrial
hygienist submitted a few unexposed badges designated as field blanks. The coulometric analysis was
typically perfcrmed the first work day following the submission of the sample.

Table 3. Locations Selected for the KSC Field Testing of the Citrate Sampler

Category Location Test Number
Unlikely to be Exposed Hanger S Life Support K04
M&O paint shop K03, K16
EG&G K14
Beach K10
Vehicle Assembly Building (VAB) Kil
Lounge
Potential Exposure Hazardous Maintenance Facility K02, K18
(HMF) 96
Wiltech Labs KOl

Rotating Service Structure (RSS) K09, K10A, K15
Orbiter Processing Facility (OPF) K13

Expected Exposure Fuel Storage #1 K06
Aft Skirt Testing Facility (ASTF) K07, K08, K12, K17
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In addition to the area samples, the citrat= badges were also tested as personnel dosimeters.
Typically, two workers were monitored; each wearing two citrate badges, an "A" and a "B". These
badges were distributed and collected for analysis on a daily basis. Impinger samples (D) were
collected daily at the locations of the sample boards in order to verify the exposure the samples
received using a validated procedure. Air was drawn through a midget glass impinger containing 15
ml of 0.1 M H,SO,. Prior to and after sampling, the collection rate of the impinger system was
verified to be 200 ml/min using a bubble flow meter. The impingers were submitted to the analytical
laboratory where they were stored in the refrigerator until analysis.

In addition to the citrate badge, a colorimetric dosimeter badge was tested. A description of the
testing of this indicating system is available {5 and 9]. During the field test, three color badges were
placed on each area sampling board on Monday mornings. The dose estimation was evaluated and
recorded daily. The disks ~ere collected at the end of the week, stored in zip-lock plastic bags, and
sent to NRL for evaluation. On occasion, selected personnel were also monitored with color badges.
They were issued a new color badge daily. The used badge was collected, sealed in a zip lock bag
and sent with the area samples to NRL for evaluation. Further information on the prototype
colorimetric dosimeter will be presented in a future report.

Firebrick samples were scheduled to be used, in place of impingers, in the field tests conducted
at White Sands Testing Facility (WSTF). Tabulated results from these tests are available in a report
issued by WSTF [9].

The field samples were coded by EG&G using the following label: W - XX - YYY - Z. The
key to the label is: W = location, XX = lot #, YYY = sample #, and Z = type of sample. The key
for Z is: A = citrate, coulometric analysis; B = citrate, verification analysis (PMA colorimetric or
coulometric spike); C = vanillin, D = impinger; and E = firebrick. The analytical laboratory only
received the coded samples. The data pertaining to the collection of the samples were rscorded by
EG&G personnel. The analysis data were recorded by Wiltech. Each group independently sent their
data sheets weekly to NRL for compilation. If the analytical laboratory found a quantifiable amount
of analyte they would immediately inform the hygienist and the auditor. This was done to allow
additional information to be collected by the hygienist while the exposure conditions could be easily
recalled.

Citrate Badge Analysis. The coated substrate is removed from the housing assembly with teflon
coated tweezers and placed in a glass container. The analyte is desorbed from the disk with a solvent
designated by the selected technique. Two accepted wet chemical methods are applicable to this
procedure: (1) Coulometric titration miniaturized to achieve the desired sensitivity [11]; and (2)
Colorimetric method, phosphomolybdic acid, NIOSH approved method #S149. These methods are
detailed in Appendix B, parts 13.3 and 13.2, respectively. The badges were analyzed for MMH
exposure unless otherwise specified.

The coulometric titration was used for the laboratory characterization of the badge performance.
The schematic of this procedure is shown in Figure 7. It involves the electrochemical generation of
bromine from potassium bromide. As the molecular bromine is formed, it instantly reacts with the
hydrazine in the solution. When there is no more hydrazine preseat bromine will accumulate,
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forming a redox couple with the bromide. When a redox generated current is measured by the
sensing electrode the titration has reached the endpoint. The formula used to calculate the hydrazine
in the sample is given in Appendix B. The coulometric procedure is quick, ¢<.:y and sensitive for
analysis of hydrazines, but it is not extremely selective. For the analysis of field samples, the PMA
spectrophotometric method was also used. This method is less sensitive, but more selective.

All the "A" badges were analyzed using the coulometric procedure. If a detectable amount of
analyte wa: found, the duplicate "B" badge was analyzed using one of two procedures. The PMA
colorimetric analysis was used if the amount detected was greater than the PMA detection limit. If
the "A" result was less than the PMA detection limit the coulometric spike procedure was used. In
addition, all the Friday "B" badges were analyzed by the PMA method. The unused "B" samples were
stored in the refrigerator.

BROMINE SENSING
GENERATING ELECTRODE
ELECTRODE

GLASS FRIT

SAMPLE —

Figure 7. Schematic of coulometric titration.

Liquid Impinger Analysis. The liquid impinger samples, collected to verify the test atmosphere,
were analyzed by the ASTM para-dimethylamino benzaldehyde (PDAB) colorimetric method. A
copy of the procedure is given in Appendix B (part 8.1 for MMH analysis and 8.2 for Hz analysis).
It is based on the condensation reaction of hydrazines with an aldehyde, Figure 8. In the case of
unsubstituted hydrazine, two moles of aldehyde can react with one mole of hydrazine to form the
azine. The mechanism involves the nucleophilic addition of the nitrogen base, followed by the
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elimination of water. This reaction is frequently acid catalyzed by protonation of the carbonyl. The
resulting hydrazone absorbs visible light. The ASTM method requires measuring the absorbance
spectrophotometrically at 458 nm. These measurements have been shown to conform to Beer's Law,
where the amount of absorbed light is proportional to the concentration of the hydrazone in the
sample [12].

Vanillin Color Dosimeter Analysis. The same basic chemistry is used with the real-time color
badge system. In this case vaniliin, 3-methoxy 4-hydroxy benzaldehyde, reacts with the hydrazine.
The vanillin is coated on Whatman #42 filter paper and placed in a badge housing that has been
modified by cutting away the diffuser section. Hydrazine and MMH present in the ambient
environment are trappec on the coated paper where they react with the vanillin indicator; UDMH
does not react with the badge to produce a color. The reaction product is detected by the
development of a yellow stain on the paper substrate. The intensity of the color is related to the
exposure. A color wheel was developed for dose estimation. The dosimeter exposure can be
interpolated from a comparison of the badge color with the wheel containing colors equivalent to
0.07, 0.14, 0.48, 1.1, 3.8 ppm-hours of MMH exposure.

8a. 8b. 8c.

Figure 8. The reaction of PDAB, 8a, with a hydrazine to form the hydrazone, 8b, that becomes
yellow on protonation, 8c.

This wheel was used by the industrial hygienists to obtain a dose reading on the field samples
(as stated in the sampling procedure). The badges were then sent to NRL. At NRL, the color badges
were visually inspected, exposed to MMH and their performance was compared to a control. The
control was a sample coated at the same time, but never used in the field.

RESULTS

Field Testing. Eighteen tests were conducted in the field at KSC. Data from test five (K05) was
excluded from this report because the samples were left out during a rain storm and were not
analyzed. Retesting of the location was performed in test K06. The white badge housing was used
for the first tests, KOl through K10. Test K10A was the first field test to use black badges. The
black badges were used exclusively for test K10A through K13. In test K14 through K18 white and
black badges were tested side-by-side.
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~ teview of the individual tests conducted at KSC is given in Appendix C. The analysis data
for each test was tabulated and grouped by the sample type described previously in the repor*. The
industrial hygienists description of the test area is included in Appendix D. The following
paragraphs organized by sample type, summarize the results from each test. The data from the field
blanks are included in the summaries. The results from the laboratory and EG&G blanks are not in
the summaries, but are included in the Appendix C tables.

TEST K01

Location: Wiltech Laboratory
Date: November 1987
Category: Potential Exposure

A)

B)

&)

D)

TEST K02

Two of the twenty-two citrate samples, analyzed by coulometry, indicated analyte
present at greater than the detection limit of 0.12 ug. These were not verified by any
other method.

The data obtained by the PMA analysis of the citric acid samples are suspected of
contaminaticn.

The vanillin colorimetric samples gave no indication of exposure to hypergols.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: Hypergol Maintenance Facility M7-961
Date: November 1987
Category: Potential Exposure

A)

B)

&)

D)

Five of the twenty-two citrate samples and one blank, analyzed by coulometric
titration, indicated analyte present at greater than the detection limit of 0.12 ug.
Two samples were exposed at levels greater than the quantitation limit. All five were
personnel samples.

As in test KOI, the PMA results for the citrate badges are suspect. The analysis was
attempted with and without citric acid added to the standards. The results were still
questionable.

No change was noticed on the vanillin color badges.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.
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TEST K03
Location:

Maintenance and Operations (M&O) Paint Shop

Date: December 1987

Category:

A)

B)

C)
D)

TEST K04
Location:
Date:
Category:

A)

B)

o)

D)

TEST K06
Location:

Unlikely to be Exposure

Six of the twenty-two citrate samples analyzed by coulometric titration indicated
analyte present at greater than the detection limit of 0.12 ug. Four of these were
personnel samples, the other two were five day area samples.

Two of the personnel samples indicated hypergol exposure above the quantitation
limit of the coulometric procedure.

The duplicate badges were analyzed by spiked coulometric analysis. The analysis data
did not match the "A" data.

No color badges were available for this test.
The daily impingers, analyzed by PDAB, gave no indication of detectable exposure

to hypergols.

Hanger S Life Support South Annex
January 1988
Unlikely to be Exposure

One of twenty-two citrate samples analyzed by coulometry indicated a detectable
amount of analyte. It was a personnel sample.

None of the duplicate samples was analyzed.
No change was noted on any of the vanillin color badges.
The daily impingers, analyzed by PDAB, gave no indication of detectable exposure

to hypergols.

Fuel Storage Area #1

Date: February 1988

Category:

A)

Expected Exposure

Eight of the twenty-two citric acid samples analyzed by coulometry indicated a
greater than detec'able amount of analyte; one was quantifiable.

Area I results were slightly higher than Area II results.
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B)

&)
D)

TEST K07

The duplicate samples were analyzed by the coulometric spike procedure. In general
the results correlated well with the "A" badge data.

No change was noted on any of the vanillin color badges.

The daily impingers, analyzed by PDAB, gave no indication of detectable exposure
to hypergols.

Location: Aft Skirt Test Facility
Date: May 1988
Category: Expected Exposure

A)

B)

&)

D)

TEST K08

All twenty samples analyzed by coulometric titration indicated levels of analyte
greater than the quantitation limit of the method, 0.4 ug. Area I samples had
significantly greater exposure than Area II samples and appear to increase by ~ 4
ug/day. A SCAPE operation was performed on day 3 during the test period, four
samples were expected to indicate hypergol exposure.

Five of the twelve samples analyzed by PMA had a detectable amount of analyte. The
results did not mimic the coulometric results of "A". The badges were originally
analyzed for MMH and the data later corrected for Hz.

Three of the vanillin badges indicated exposure to hypergol. The color was initially
noted on only 2 of the 3. Following acidification by HCI vapor the color of the 2
intensified and the third developed color.

The sample collected in Area II on day 3 indicated the presence of hypergol. Again,
the analytical lab was not informed that the analyte was Hz so the samples were
analyzed as MMH.

Location: Aft Skirt Testing Facility
Date: May 1988
Category: Expected Exposure

A)

B)

o)

All of the citrate samples analyzed by coulometry indicated exposure to hypergols.
All but 2 results were greater than the quantitation limit of 0.4 ug. Results from Area
I were significantly greater than Area II.

The duplicate citrate samples, analyzed by PMA, did not verify any exposure
information,

No change was noted on any of the vanillin color badges.
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D)

TEST K09

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: Rotating Service Structure
Date: June 1988
Category: Potential Exposure

A)

B)

<)

D)

TEST K10

All of the citrate samples analyzed by coulometry indicated exposure to hypergols.
All the results were greater than the quantitation limit of 0.4 ug. Results from Area
I were greater than Area II. Blind blanks also indicated exposures.

The spectrophotometer was broken. The "B" samples were analyzed by coulometric
spike procedure. The spiked results correlate well with the corresponding "A"
samples.

Four samples indicated a slight exposure to hypergols. All these samples were in Area
I with the dose increasing daily.
The samples from day 1 of each area indicate a slight exposure to hypergol.

Location: Beach Location
Date: July 1988
Category: Unlikely to be Exposed

A)

B)

)

D)

TEST K10A

Area samples indicated a high exposure. No hypergols were in this area. The
indication must be due 10 an interferant. The capped blank samples also indicated
interference in the coulometric method.

The PMA samples did not verify any MMH exposuie. The results were all below
detection limit.

One sample had a slight coloration.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: Rotating Service Structure
Date: January 1989
Category: Potential Exposure

A)

This was the first field test conducted using the black badges. Four of the eighteen
citrate samples analyzed by coulometric titration gave a response greater than the
detection limit. None of the results were equal to or greater than the quantitation
limit.
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B)

S
D)

TEST K11

Two of the citrate badges had detectable amounts of analyte by the PMA method.
Each of these were 5 day exposure samples from Area II. One was a sample the other
was a blank.

No color badges were available for sampling.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: Vehicle Assembly Building Break Room
Date: February 1989
Category: Unlikely to be Exposed

A)

B)

<)

D)

TEST K12

Twelve of the eighteen citrate samples analyzed by coulometric titration gave
responses greater than the detection limit, Five of the samples indicated quantifiable
amounts. First indication of interference due to tobacco smoke.

The samples analyzed by coulometric spike procedure correlated well with the "A"
samples. The samples analyzed by PMA did not detect any analyte.

No color badges were available for sampling.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: Aft Skirt Testing Facility
Date: February 1989
Category: Expected Exposure

A)

B)
C)

D)

Three of the eighteen citrate badges analyzed by coulometric titration gave results
greater than the detection limit. Two samples had quantifiable amounts, these were
six day exposures in Area 1l

No exposure was verified by PMA analysis of the duplicate citrate badges.

No color badges were available for sampling.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.
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TEST K13

Location: Orbiter Processing Facility
Date: Marc. 1989
Category: Potentiai Exposure

A)

B)
(0))
D)

TEST K13A

One sample from the eighteen placed in Areas I and 1I had a detectable amount of
analyte.

The duplicate samples from area I and II did not detect any analyte.
No color badges were available for sampling.

The liquid impinger samples from the second day detected slight exposure.

Location: EG&G Roof, Horizontal Placement
Date: March 1989
Category: Unlikely to be Exposed

A)

B)

&)

D)

TEST K14

Six of the nine samples had quantifiable amounts of analyte. The samples that did not
indicate exposure were 3 capped blanks.

None of the samples were analyzed by an alternate method. The five samples
analyzed by the coulometric spike procedure gave similar results to the corresponding
"A" samples.

No color badges were available for sampling.

No impinger samples were collected from the area.

Location: EG&G Environmental Health Roof and Remote Antenna Site
Date: May 1989
Category: Unlikely to be Exposed

A)

B)

The citrate samples in black badges indicated quantifiable amounts when placed in
both the vertical and horizontal positions. The results from the samples in u horizontal
position were much greater than the vertical. The vertical black badges in area 1 and
2 had equivalent results. The black badge blanks did not detect any analyte.

The white badges were only placed in the horizontal position. All the samples gave
extremely high results, including the blanks.

The only samples to indicate analyte were the white badge samples placed in a
horizontal position.
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&)

D)

TEST K15

No color badges were available for sampling.

No impingers collected. No hypergols were anywhere in the vicinity so no
verification was needed.

Location: Rotating Service Structure, 39B
Date: August 1989
Category: Potential Exposure

A)

B)

®)

D)

TEST K16

All twelve of the white badges indicated detectable amounts of analyte, nine of the
results were above the quantitation limit.

One of the eighteen black badge samples indicated a detectable amount of analyte.

None of the samples analyzed by PMA detected any analyte. The samples analyzed
by the coulometric spike procedure gave similar results o corresponding "A" samples.

GMD prototype badges were used for the color dosimeters. They contained two
exposure windows, each with a different indicator. The upper window used PDAB
and the lower window used Vanillin. The vanillin section did not indicate exposure.
The PDAB section developed a slight yellow color; the reaction product formed by
exposure to hydrazine is an orange-red.

The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

Location: M&O Paint Shop
Date: August 1989
Category: Unlikely to be Exposed

A)

B)
C)

D)

The white badges consistently gave high results for the coulometric analysis. Four of
the six black badges indicated slight exposure with one result greater than the
quantitation limit.

Three of the white badge samples analyzed by PMA indicated exposure.

The color badges were not used during this test.

No liquid impinger samples were taken during this test.
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TEST K17
Location: Aft Skirt Testing Facility
Date: August 1989
Category: Expected Exposure

A) The white badges consistently gave high results for the coulometric analysis. Nothing
was detected by the black badge samples.

B) None of the sample analyzed by PMA detected any analyte. The samples analyzed b;
the coulometric spike procedure gave similar results to corresponding "A" samples.

C) GMD prototype badges were used for the color dosimeters. They contained two
exposure windows, each with a different indicator. The upper window used PDAB
and the iower window used Vaaulin. The vanillin section did not indicate exposure.
The PDAB section developed a slight yellow color; the reaction product formed by
exposure to hydrazine is an orange-red.

D) The daily impingers analyzed by PDAB gave no indication of detectable exposure to
hypergols.

TEST K18
Location: Hypergol Maintenance Facility M7-961
Date: August 1989
Category: Potential Exposure

A) The white badges consistently gave high results for the coulometric analysis with the
exception of day one in Area 1. The black badges did not detect any analyte.

B) None of the sample analyzed by PMA detected any analyte. The samples analyzed by
the coulometric spike procedure gave similar results to corresponding “A" samples.

C) GMD prototype badges were used for the color dosimeters. They contained two
exposure windows, each with a different indicator. The upper window used PDAB
and the lower window used Vanillin. The vanillin section did not indicate exposure.
The PDAB section, of the badges issued for day two, developed a siight yellow color;
the reaction product formed by exposure to hydrazine is an orange-red.

D) No liquid impinger samples were taken during this test.

Details of the results of tests performed at NASA, WSTF are given in separate report [10]. In
general, high results were obtained on colorless badge samples exposed to sunlight that were analyzed
by coulometry but not with a WSTF ion chromatography method. WTSF found that the black badge
provided adequate protection from sunlight exposure. A slight decrease in the concentration of a
spiked sample was observed.
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C .~ .ty Assurance and Quality Control (QA/QC). To verify the proficiency of the
acalycical laboratory, a set of spiked samples were incorporated into the field test. These badges
were prepared at NRL. They were then given to the industrial hygienist for random, blind
incorporation. Table 4 details the exposure of the spiked samples. The theoretic. | loading of the
badges was calculated and kept as proprietary information by the auditors.

Table 4. Spiked Citrate Samples for QA/QC

Sample Spiked Coac. Duration  Volume®** ug g Analytical
Number with (ppb) (hrs) () Spiked Found Method
874 MMH b 4.6 6.9 i.7 1.7 Coul
875 MMH . 4.6 6.9 29 2.5 PMA
880 MMH g 90.6 136 28 26 Coul
881 . 90.6 136 37 24 PMA
898 MMH . 16 24 56 54 Coul
899 MMH . 16 24 7.4 5.2 PMA
902 MMH 0 0 0 0 0 Coul
903 MMH 0 0 0 0 nd PMA
1001 MMH 500 67.5 101 95 >87 Coul
1062 MMH 500 67.6 101 95 »27 Coul
1007 MMH 214 16 24 9.7 6.2 PMA
1008 MMH 214 16 24 9.7 11.4 PMA
1009 MMH 214 16 24 9.7 9.0 Coul
1010 MMH 214 16 24 9.7 1.1 Coul
1014 MMH 235 5.5 8.3 37 23 Coul
1018 MMR 238 55 8.3 37 4.3 Coul
1016 MMH 235 5.5 83 37 6.4 PMA
1017 MMH 235 53 83 17 39 Coul
1021 Hz 65 55 83 1.0 1.1 Coul
1022 Hz 65 55 L ] 1.0 39 PMA
1023 Hz 65 5.5 8.3 1.0 39 Coul
1024 Hz 65 5.5 8.3 1.0 1.9 Coul
¢ Conc. unknown. Amount spiked was determined by analysis of duplicates at NRL.

*® Assuming collectioa rate of 25 ml/min.

The results from the analysis of the spiked saniples are listed in Table 4. The analytical methods
used were the coulometric titration procedure (Coul) and the PMA colorimctric procedure. The
industrial hygienist did not inform the analytical laboratory that some of the samples were t0 be
analyzed for Hz instead of MMH. Because of this, the analytical laboratory analyzed all the samples
for MMH exposure. This would not effect the coulometric titration results, but the colorimetric



results could be of f for the hydrazine samples. Thaerefore, the PMA results are of questionable value
for sample 1022.

DISCUSSION AND CONCLUSIONS

Laboratory Test. The molded polyethylene badge provides an excellent housing for the
collection disk. The diffuser minimizes face velocity effects and establis>~¢ a collection rate of 25
ml/minute for MMH. At this sampling rate, detection of MMH a. a concentration of 200 ppb MMH
requires a ten minute exposure when analyzed by the coulometric titration procedure. An upper
detection limit, or saturation limit of the badge, has not been defined. Quantifiable data was
obtained from exposures to 200 ppb MMH for &5 hours. Since the badge is simply the collection
media, the detection limits of the sampler a:e dependant upon the analytical method selected. The
coulometric procedure is much more sensitive, but less selective than the available colorimetric
methods. If better analytical methods were available, then the detection limit could be decreased.

The badge is a simple plastic design 2nd its current production cost is less than $0.25. Assembly
of the badge is simplified by its ability to be secureiv snapped together. The resuitiug badge is
durable and lightweight. These are desirable qualitiec for a disposable personal dosimeter. The
laboratory performance of the original white badge housing and the black badge modification was
acceptable.

The room-temperature instability of the analyte on the original prototype badge was improved
by replacing the substrate material used for the collection disk. The original polyester substrate
experienced a loss of analyte, decreasing by 30% to 75% in a period of twenty-four hours [5]. The
new filter paper substrate has exhibited no significant loss of the analyte for periods of 7 days at
room temperature {8]. Long term storage is possible with either system, polyester or paper, if the
sample is stored in the refrigerator or extracted and stored as a solution.

The effects of ammonia, freons, and isopropy! alcuhol vapors were investigated and no
interference effects were found. In addition, the collection rate of the dosimneter was found to be
independent of the relative humidity of the =xposure atmosphere.

Field Test. The performance of the white badge housing using the filter paper sabstrate was
acceptable for sampling in locations with no sunlight exposure. The sunlight interference was noticed
in both coulometric and colorimetric analysis. The effect is much greater when the coulometric

analysis is used. Both field tests conducted at KSC and WSTF indicated tke sunlight interference
effect.

To avoid this interference the badge was n.odified. The sams mcld was used to manufacture
the sampler, but black polyethylene was used. By substituting the black housing for the white
housing it i> possible to nse the badge in bright sunlight if care is taken no: to point the ba ' e
directly at the sun for any length of time. The black badge has been field tested and has performed
successfully. Field tests, conducted in the intense summer sur st ¥.5C, indica’ed minimal
interference when used in vertical positions, test K14. When used in 2 horizontal positior the sun
can penetrate directly through the diffusion holes anG interact with the citrate surface, interfering
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significantly with the coulometric and colorimetric analysis. As previously mentioned, the effect is
greatest with the coulometric prozedure. Based on this, we recommend samples that are known to
have been exposed to sunlight be analyzed by the colorimetric procedure. Testing has been
conducted with the black badge at WSTF. A repecrt containing the results will be issued in the near
future. WSTF has informed us that the black badge significantly reduced the sunlight interference
effect they had observed with the original white badge.

There was one other interference effect noted during the field testing. Badges placed in the
break rooms (lounges), where personnel smoked, exhibited elevated coulometric results, Ficld Test
K11. The tobacco smoke did not interfere with the PMA analysis of the duplicate badges or the
PDAB analysis of impingers. We recommend colorimetric analysis for samples that have significant
exposure to tobacco smoke.

Personnel found the badge easy to use. Its design allowed it to be worn without interfering with
ones duties. The analytical chemists found it simple to prepare and analyze. Appli-ation of the
badge could be simplified further by use of an identification/data sticker. It would have an assigned
sample number and contain spaces for expos*ire information. Included should be the desired analyte
(MMH or Hz) and the preferred analytical technique, if any, based on known exposure to an
interferant. When the badge is available for routine use, v’z fecl it will be an asset to the industrial
hygienist in documenting Hz and MMH exposures. However, one must remember that passive
systems have inherent inaccuracy and results must not be expected to have accuracy greater than 30%
of the actual exposure.
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The badge preparation method used by Wiltech Analytical Laboratory are compiled in the
following Appendix. The method retains its internal Wiltech reference number “'nder the
Appendix title,

13.1

13.1.1
13.1.1.1

o L a2 WL N

13.1.2

13.1.2.1

13.1.3

13.1.4
13.1.4.1

MMH/N,H, DOSIMETER BADGE PREPARATION

Apparatus
Balance, top load.
Volumetric flasks, 100 ml.
Whatman No. 42 filter paper, 4.25 cm
Forceps, plastic.
Kimwipes.
Polypropylene bags, 4 x 4 inches.
Labels.

Bag sealer.

Reagents

Citric acid, monohydrate, HO,C(OH)C(CH,CO,H), H,0, reagent grade.

Methanol, CH4OH, reagent grade.

D.I. water.

Safety - Refer to Section IV of 4-0-111 for safsty requiremeits and specific hazards,
precautions, and emergency procedures concerning fire (Paragraph 4.4.1) and solvents
(Paragraph 4.4.3).

P rati f Coating Soluti

Transfer 30 g of citric acid into a 100 ml volumetric flask.

Add approximately §0 ml methanol to dissolve all crystals. Add methanol again to
mark. Mix,

Allow the solution to age for at lease one full week before using. Solution should be
discarded if crystals start to develop in the solution or if the coating applied to the
film dries out or crystallizes.

This step is not necessary for badges using paper substrates, see text of this report.
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13.1.5 Assembly of Dosimeter
13.1.5.1 Wash dosimeter parts with warm soapy water by agitation (do not use brush); rinse

with D.1. water; pat dry. Blow the diffuser with GN, to ensure no water is lodged
in the holes.

2 Pour some of the coating solution into a 250 ml beaker and place the filter discs in the
solution and allow tc soak for 5 minutes.
3 Load the disc in the dosimeter holder, ensuring the disc is free of wrinkles or
scratches. Press the spacer on top of the disc with forceps.
4 Let the coating cure at room temperature with disc uncovered for 3 to 4 minutes.
NOTE

Cured coating should be sticky and
shiny, not dried out with crystals.

This step is not necessary for badges using paper substrates, see text of this report.

5 Place the diffuser and then the cover on the dosimeter holder.
.6 Properly label the dosimeter with lab number and data assembled.
Jq Place the dosimeters in a polypropylene bag and store in a refrigerator.
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APPENDIX B

The badge analysis method used by Wiltech Analytical Laboratory are compiled in the following
Appendix. The method retains its internal Wiltech reference number under the Appendix title.
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8.1 DETERMINATION OF MONOMETHYL HYDRAZINE VAPOR CONCEN-
TRATION IN NITROGEN OR AIR

8.1.1 Apparatus
8.1.1.1 Spectrophotometer, UV-VIS, Varian Series 634, or
equal,
.2 Cells, Silica, UV-VIS, 1 cm rectangular.
.3 Balance, analytical.
.4 Gas meter, wet test, precision, ASTM D1071, cali-
brated, or equal.
o5 Air sampling pump.
.6 Glass midoet .mpinger, fritted, 170-220 p maximum
por~ diameter,
.7 Pipets, servlogical 10 ml.
.8 Pipet~, volumetric, 0.5 ml, 1 mi, 2 ml, 4 ml, 1U ml,
15 ml, and 25 ml,
.Y Flasks, volumetric, 100 ml, 200 ml, and 500 ml.
.10 Glass vials with screw caps, 20 ml.
.11 Graduated cylinder, 250 ml.

.12 Amber reagent bottle, 250 ml,

.13 Glass wool,
.14 Stopcock grease.
.15 Flow control valve.
.16 Tubing, Téflon and Tygon, assorted sizes and
lengths.

8.1.2 Chemicals

8.1.2.1 Sulfuric acid H2S04, concentrated, reagent grade.
.2 p-Dimethylaminobenzaldehyde, p-DAB, reagent grade.
.3 Monomethyl hydrazine sulfate salt, MMHe<H2S04, re-

agent grade,

.4 Methanol, CH30H, absolute, reagent grade.
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Safety

General - Refer to Section IV of Toxic Vapor Detec-
tor Calibration Manual 4-0-111 for safety require-
ments and specific hazards, precautions and emergen-
cy procedures concerning fire (Paragraph 4.4.1) and
hypergols (Paragraph 4.4.4,)

Safety Equipment (Personal)

Face shield.

Laboratory coat or rubber apron.
Gloves, chemical-resistant,

Safety Equipment (Laboratory)

Fume hood.

Safety shower and eyewash fountain.
MMH concentration monitoring device.

Fire extinguisher.

WARNING

Monomethyl hydrazine is a suspected
carcinogenic chemical., Handle hydrazine
only in a fume hood. Avoid all oxidizing
agents. Wear personal safety equipment,
Note location of the closest fire extin-
guisher, safety shower, and eyewash
fountain, Ensure test area conforms to
good housekeeping standards. Monitor
working area MMH concentration with a
calibrated monitoring device.

Preparation of Reagents

Sulfuric acid absorbing solution, 0,1 N (nominal)-
Pipet 3 m! o€ concentrated sulfuric acid into 1
liter volumetric flask containing approximately 500
ml D.l. water, mix, and bring volume to mark with
D.I. water. ’

p-DAB Solution - Mix 1.6 g p-DAB, 5 ml concentrated
H2S04, and 200 m] methanol in an amber reagent
bottle. Store in dark place. Shelf life of the
solution is two weeks.
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Monomethyl hydrazine stock solution - 100 ppm -
Transfer 0.157 g of MMH-H2S04 salt, weighed to the
nearest 0,01 mg, to a 500 ml volumetric flask con-
taininy about 100 ml of 0.1 N H2S04. Mix. Fill to
the mark with 0.1 N H2S04.

MMH working standard solutions - Pipet 0.5, 1.0, and
2.0 ml of monomethyl hydrazine stock solution re-
spectively into 100 ml volumetric flasks and bring
to volume with 0.1 N HpS04. The concentrations of
the working standard solutions are 0.5, 1.0, and 2.0
ppm.

Sampling of Monomethyl Hydrazine Vapor

Set up the sampling apparatus as in Figure 1,

Pipet 25 ml of 0.1 N HpS04 into the impinger, greese
the stopper lightly, and close.

Turn on the air pump and adjust the flow rate con-
trol valve to pass 0.5 liter per minute flow.

Attach the inlet of midget impinger to hydrazine
vapor source with a short piece of Teflon tubing.

As a guide, sample 6 liters for 1.5 ppm monomethy]l

hydrazine vapor and 3 liters for 5 ppm monomethy]l
hydrazine vapor, .

Analysis of Sample

Pipet 10 ml of 0.1 N H2S04, 0.5 ppm, 1.0 ppm, and 2
ppm working standard solutions and sample solutions
respectively into labeled glass vials. The 10 ml of
0.1 N H2S04 solution is used as reagent blank,

Pipet 4 ml of p-DAB solution into each vial; cap, and
mix thoroughly.

After 30 minutes, zero the spectrophotometer with
reagent blank at 457 nm and slit 2.

Read the absorbances of the standard and sample
solutions against reagent blank.

NOTE

Refer to spectrophotometer instruction
manual as required,
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8.1.6.5 Plot absorbance readings vs. concentrations of the
standard solutions,

.6 Determine from the standard curve the concentrations
of MMH present in each sample solution,

8.1.7 Calculation
ppm MMH in nitrogen (or air) = 13.3 A
v
A = ppm of MMH in sample solution
V = liters of MMH vapor sampled
f Ah:-
/) Row AN N
Glass <:::>
Woo!
. © O
;' Flow
. Control. Pump
Scrubber Valve  yet TEST
METER

FIGURE 1 - HYPERGOLIC FUEL VAPOR SAMPLING APPARATUS
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DETERMINATION OF HYDRAZINE VAPOR CONCENTRATION IN
NITROGEN OR AIR

Apparatus

Spectrophotometer, UV-VIS, Varian Series 634, or
equal.

Cells, Silica, UV-VIS, 1 cm rectangular,
Balance, analytical. .

Gas meter, wet test, precision, ASTM D1071, cali-
brated, or equal.

Air sampling pump.

Glass midget impinger, fritted, 170-220 p maximum
pore diameter,

Pipets, serological, 10 ml,

Pipets, volumetric, 0.5 mi, 1 ml, 2 ml, 10 ml, 15
ml, and 20 ml,

Flasks, volumetric; 100 ml, 200 ml, and 500 ml.
Glass vials with screw caps, 20 ml.

Graduated cylinder, 200 ml,

Amber reagent bottle, 250 ml.

Glass wool,

Stopcock grease.

Flow control valve.

Tubing, Teflon and Tygon, assorted sizes and
lenyths.

Chemicals

Sulfuric acid, Hp504, concentrated, reayent grade,
p-Dimethylaminobenzaldehyde, p-DAB, reayent grade.
Hydrazine sulfate, (N2H4).H2S04, reagent grade.

Methanol, CH30H, absolute, reagent grade.
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0. I. water.

Safety

General - Refer to Section IV of Toxic Vapor Detec-
tor Calibration Manual 4-0-111 for safety require-
ments and specific hazards, precautions and emergen-
cy procedures concerning fire (Paragraph 4.4.1) and
hypergols (Paragraph 4.4.4.).

Safety Equipment (Personal)

Face shield.

Laboratory coat or rubber apron.

Gloves, chemical-resistant,

Safety Eocuipment (Laboratory)

Fume hcod.
Safety shower and eyewash fountain.
N2Hg4 concentration monitoring device.

Fire extinguisher,

WARNING

Hydrazine is a suspected carcinogenic
chemical, Handle hydrazine only in a
fume hcod. Avoid all oxidizing agents.
Wecr personal safety equipment. Note
location of the closest fire extinguish-
er, safety shower, and eyewash fountain.
tnsure test area conforms to good house-
keeping standards. Mcnitor working area
hydrazine concentration with a calibrated
monitoring device.

Preparation of Rqugnt§

Sulfuric acid absorbing solution, 0,1 N (nominal)-
Pipet 3 ml of concentrated sulfuric acid into 1
liter volumetric flask containing approximately 500
ml 0.1, water, mix, and bring volume to mark with
D.1. water.

p-DAB Solution - Mix 1.6 g p-DAB, 5 ml concentrated

H2504, and 200 ml methanol in an amber reagent
bottle. Store in dark olace. Shelf V1ifa Anf ere
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Hydrazine stock solution - 100 ppm - Transfer 0,204
g of (Nqua.H2504 salt, weighed to the nearest 0.0l
mg, to a 500 ml volumetric flask containing about
100 ml of 0.1 N HzS04. Mix. Fill to the mark with
0.1 N H2S03.

Hydrazine working standard solutions - Pipet 0.5,
1.0, and 2.0 ml of hydrazine stock solution respec-
tively into 100 ml volumetric flasks and bring to
volume with 0.1 N H3504. The concentrations of the
working standard solutions are 0.5, 1.0, and 2.0
ppm.

Sampling of Hydrazine Vapor

Set up the sampling apparatus as in Figure 1,

Pipet 25 ml of 0.1 N HpSC4 into the impinger, grease
the stopper lightly, and close,

Turn un the air pump and adjust. the flow rate con-
trol valve to pass 0.5 liter per minute flow.

Attach the inlet of midget impinger to hydrazine
vapor source with a short piece of Teflon tubiny.

As a guide, sample 6 liters for 1.5 ppm hydrazine
vapor and 3 liters for 5 ppm hydrazine vapor.

Analysis of ample

Pipet 10 ml of 0.1 N H2504, 0.5 ppm, 1,0 ppm, and 2
ppm working standard solutions and sample solutions
respectively into labeled ylass vials., The 10 ml of
0.1 N H2504 solution is used as reagent blank,

Pipet 0.5 ml of p-DAB solution into each vial; cap, and
mix thoroughly,

After 30 minutes, zero the spectrophotometer with
reagent blank at 457 nm and slit 2.

Read tne absorbances of the standard and sample
solutions against reagent blank.

NOTE

Refer to spectrophotometer instruction
manual as required.
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8.2.6.5 Plot abscrbance readings vs, concentrations of the
standard solutions,

.06 Determine from the standard curve the concentrations
of hydrazine present in each sample solution.
8.2.7 Calculation

ppm NoHgq in nitrogen (or air) = 19.1 A
]
A = ppm of hydrazine in sample solution

V = liters of hydrazine vapor sampled

C———
) Rl TN m
Glass <;E:)
Wool
n o O
s Flow
. Control Pump
Scrubber Valve et TEST
HETER

FIGURE 1 - HYPERGOLIC FUEL VAPOR SAMPLING APPARATUS
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DETERMINATION OF MMH AND N2Hq CONCENTRATION COLLECTED
ON DOSIMETERS USING PHOSPHOMOLYBDIC ACID (PMA) METHOD

Aggaratus

Balance, top load.

Dark bottle, 500 mi.

Spectrophotometer, Spectronic 21 or equal.
Sample tube for specirophotometer.
Temperature-controlled environment.
Volumetric flasks, 25 ml, 100 mi, 2 liter.
Beakers, 500 ml.

Grad;ated cylinder, 500 ml,

Magnetic stirrer and stirring bar.
Syringe, 50 ul.

whatman No. 41 filter paper,

Unexposcd dosimeter badges, as prepared in Appendix
13.1.

Micropipets, 10, 20, 50, and 100 yl sizes, with dic-
posable tips.

Reagents

Phosphomolybdic acid, 20Mo03-2H3P04°48H2U, reagent
grade.

Hydrochloric acrd, HCl, reagent yr2de.
Hydrazine, KpHg, reagent grade.
Monomethyl hyérazine, MMH, reagent gqgrade,
D.1. water,

Ice.
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Safety - Refer to Section IV of 4-0-111 for safety

requirements and specific hazards, precautions, and
emergency procedures concerning fire (Paragraph 4.4.1),
hypergols (Paragraph 4.4.4), and acids (Paragraph
4,4,6),

Safety Equipment (Personal)
Face shield.
Laboratory ccat or rubber apron.

Gloves, chemical-resistant.

WARNING

Ccncentrated sulfuric acid is very
corrosive. Wear gloves while handling
this chemical.

Safety Equipment (Laboretory)

Fume hood.

Safety shower and eyewash fountain.

MMH and NyHgq vapor concentration monitoring devices.

Fire extinguisher.

WARNING

Monomethyl hydrazine and hydrazine
are suspected carcinogenic chemicals.
Handle MMH and NgHgq in 3 fume hood.
Avoid all oxidizing agents. Wear
personal safety equipment. Note
location of the closest fire exting-
uisher, safety shower, and eyewash
fountain, Ensure test area conforms
to good housekeeping standards.
Monitor working area MMH and NjHg
concentrations with a calibrated
monitoring cdevice.
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Preparation of Reagents

Phosphomolybdic acid color develop solution: Stir 9
grams of PMA in 300 ml of D.I. water in a beaker over-
night. Filter into a dark bottle and store in a dark
place. Do not allow the solid or liquid reagent to
contact metal.

Hydrochloric acid, U.1N: Add 8.6 ml of HCl to a 2-
liter volumetric flask containing approximately 1 liter
D.I. water, Add D.I. water to mark and mix.

Stock hydrazine colution, 320 pg/m!: Fill a 100 ml
volumetric flask to mark with 0.1N HC1 solution. Add,
below the surfac2, 31.7 pl NpHg to the solution. Mix
well,

Stock MMH solution, 320 ug/ml: Fill a 100 ml volumet-
ric flask to mark with 0,1N HC1 solution. Add, below
the surface, 36.6 pl MMH to the solution, Mix well.

Determine the actual concentration of the stock NpHg or
MMH solution by coulometric analysis as outlined in
Appendix 8,11 of 4-0-111 using 10 pl of the stock
solution for the analysis,

Keagent blank and working standards: Extract one
previously prepared, unexposed dosimeter badye for the
reagent blank and each standard to be used. Extract by
placing the paper badge in 8 ml of O0.1N HCl and place
on a magnetic stirrer for approximately 1 minute.
Transfer the solution to a labeled 25 m1 volumetric
flask. Rinse off badgye with 5 ml1 of 0.1N HC! and add
this portior to the contents of the volumetric flask.
Add the amount of NpHg or MMH stock solution listed in
the table below to each stancard flask to yield the
desired concentration,

Number of ul Concentrations
NoHg MMH
0 (blank) 0 0
10 3.17 3.20
20 6.34 6.40
50 15.8% 16.00
100 31.70 32.00

Analysis of Dosimeter Samples

Extract the sample badges in the same manner that the
unexposed badges were extracted in Paragraph 13.2.4.6.

Add 7.5 ml of Pit®t to each of the 25 ml flasks contain-
ing blank standards and samples. Fill to mark with
0.1N HCI1., Mix,
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Digest each of the 25 ml flasks at 879C for 50 minutes.
Cool in ice bath to stop reaction,

Allow solution to come to room temperature.

Obtain absorbance readings at 730nm within 30 minutes.

Zero instrument with D. I. water. Read reagent blank,
standards, and samples against D. I. water.

NOTE

Refer to instrument manual as required.

Calculation

Plot absorbance vs. concentration of the standards.

Read the resuit of the samples directly in uyg from the
graph.
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DETERMINATION OF MMH AND NpHg COLLECTED ON DOSIMETERS
USING COULOMETRIC METHOD

Aggaratus

Coulometer, 0,1ma, 30mv, with platinum wire electrodes.
150 ml beaker with 40 m! mark, used as reaction vessel.
Stirring bar and magnetic stirrer.

Recorder, Soltec Model 1241, or equal.

Volumetric flask, 2 liter.

Forcep, plastic.

Pipet, graduated, :0 ml.

Scoop, two scoops yield approximately 0.4 g KBr.

Reagents

Potassium brpmide, KBR, reagent grde.

Sulfuric acid, HpS04, concentrated, reagent grade.
D.1. water.

Hydrazine, NpHg, reaygent grade.

Monomethylhydrazine, reayent yrade.

Safety

Refer to Section IV of 4-0-111 for safety requirements
and specific hazards, precautions, and emergency proce-
dures concerning fire (Paragraph 4.4.1), hypergols
(Paragraph 4.4.4), and acids (Paragraph 4.4.6).

Safety Equipment (Personal)

Face shield.

Laboratory coat or rubber apron.

Gloves, chemical-resistant.
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WARNING

Concentrated sulfuric acid is very
corrosive. Wear gloves while handling
this chemical.

Safety Equipment (Laboratory)

Fume bhood.

Safety shower and eyewash fountain.

MMH and N2Hg vapor concentration monitoring devices.

Fire extinguisher,.

WARNING

Monomethyl hydrazine and hydrazine are
suspected carcinogenic chemicals,

Handle MMH and NoHg4 in a fume hood.
Avoid all oxidizing agents, Hear
personal safety equipment. Note location
of the closest fire extinguisher, safety
shower; and eyewash fountain. Ensure
test area conforms to good housekeeping
standards. Monitor working area MMH and
NoHgq concentrations with a calibrated
monitoring device.

Preparation of Reagents

Sulfuric acid, 0.1M: Pipet 5.6 ml of H2S04 concentra-
tion into a 1000 m}! volumetric flask containlng approx-
imately 700 ml of D.I. water. Add D.Il. water to the
mark. Mix well.

Hydrazine stock solution, 100 ppm: Fill a 100 ml
volumetric flask to the mark with 0.1M HoS04 solution.
Add, below the surface, 10 ul of NpHg into the solu-
tion. Mix well. Solution is stable for one week.

MMH stock solution, 100 ppm: Fill a 100 ml volumetric
flask to the mark with 0.1M HpS04 solution. Add, below
the surface, 11.4 ul of MMH into the solution. Mix
well, Solution is stable for one week.
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Instrument Preparation

Set recorder parameters as follows:

Range - 500 mv
Speed - 60 cm per hour

Turn coulometer power on.

Fill the glass vessel containing a stirring bar to the
mark with 0.1M HpS0g4.

Place the glass vessel on the magnetic stirrer. Stir
2t medium speed.

Add 1.5 scoops of KBr to the solution. Stir until KBr
is dissolved. :

Place the electrodes in the solution., Ensure the
electrolyte (0.1M HpSOa) in the bromine generating

electrode is approximately 1 inch above the soluticn in
the vessel,.

Turn on the recorder and lower the pea to sta.t record-
ing. When the line on the chart paper is level, simul-
taneously acvivate the coulometer CELL switch and the
recorder marker.

Hhen the recording line deflects upward approximately
1-1/2 inches, deactivate the cell switch, 1ift up the
recorder pen, and promptly place the electrode in clean
D.l. water.

Discard the solution in the vessel; rinse the vessel
with D.I. water, then with 0.1M HyS04.

Measure the reaction time in terms of distance in cm.

Repeat Paragraphs 13.3.6.3 and 13.3.6.10 until three
consecutive runs indicate the same distance. This is
the blank value,

To ensure that the instrument is functioning properly,
repeat Paragraphs 13,.3.6.3 to 13.3.6.10 with 30ul of
NoHs stock solution added tc 0.1M HpS04 n the vessel,
The measured distance should be 6.0 ¢cm +/-0.2 cm. If
this distance cannot be achieved, notify the shift
chemist.
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13.3.6 Analysis of Dosimeter Samples

13.3.6.1 Place dosimeter spacer and disc into the reaction
vessel containing approximately 35 ml O0.1M HpS04 and
stir for approximately 30 seconds.
.2 While taking them out, rinse the spacer and disc with
“approximately 10 ml 0.1M H2S04. Ensure the volume of
solution in the reaction vessel is 40 ml.

.3 Repeat Parayraphs 13,3.6.4 through 13.3.6.10.

13.3.7 Calculation

moles MMH (or NaHg) =

(cm specimen - cm blank) x 60 sec x (.1x10-3 amp)

min
chart speed cm x 96486 x 4e- (amp-sec)
in mole

pg MMH = moles MMH x 4.6 x 107

. 49 MMH = net cm for analysis titration x 0.715
M9 NoHg = moles NpHg x 3.2 «x 107

pg NoHg = net cm for analysis titration x 0.497

(ug MMH) (24.45 1/mole)

PPM MMH in Air =
(46.07 g/mole (1 sampled)

(ug N,H,) (24.45 1/mole)

PPM N,H, in Air =
(32.05 g/mole) (1 sampled)
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APPENDIX C

Data tables for the KSC Field Testing

of the Citrate Sampler.

The data for each individual test is presented in one table.
The first column indicates the type of sample and distinguishes area and personnel samples.

The second column is used to designate the sampling site. At each test location two sites were
selected.

The column titled "Day" indicates the day(s) the sample was exposed. For samples that were
placed on a Monday and collected on Friday a "to 5" would appear.

The results of the analysis are in the remainirg columns labeled A, B, C, and D.
The "A" column contains the coulometric titration results.

The "B" column contains the PMA results unless indicated by an * which indicates the
coulometric spike procedure was used.

The "C" column is used for color badge results. NC is used to indicate No color.

The "D" column is used for the PDAB results obtained from the liquid impinger samples.
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DATA FROM FIELD TEST XO01%

PPH
M1CROGRAMS HRS PPM
TYPE AREA DAY -A B c 0
CITRATE PERSONNEL 1 1 0
2 1 0.11
1 2 0.07
2 2 0.07
1 3 0.11
2 3 0.07
1 4 0.14
2 4 0.07
1 H 0.07 3.5
2 5 0.07 2.92
CITRATE AREA 1 10 1 0.04
1 T0 1 0.07
2 0 1 *0.u7
2 0 1 0.0
1 10 3 0.07
1 0 3 0.11
2 70 3 0.07
2 70 3 0.18
1 0 S 0.07 3.1
1 70 5 0.07 2.92
2 T0O S 0.07 1.96
2 10 5 0.04 2.53
CITRATE LAB BLANK WT 0.04
T <0.04
(N4 0.04
w1 0.07
COLOR AREA 1 10 S NC
2 T0 S NC
IMPINGER AREA 1 1 <0.05
2 1 0.06
1 2 <0.05
2 Q <0,05
1 M <0,05
2 3 <0.05
1 4 <0.05
2 4 <0,05
1 S <0.05
2 5 <0.05

* Analyzed by coulometric spike procedure.

Detection Limit = 0.12 ug (coul)
Quant limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K02

TYPE AREA

CITRATE PERSONNEL BOTH

CITRATE AREA

NN = et PO N = DN = 2

CITKATE FIELD BLANK

CITRATE LAB BLANK WT
w1
wr
T
Nt
wr

COLOR AREA )
2)

IMPINGER AREA

N =2 N N - N s N -

10
T0
10
o
T0
T0
10
T0
T0
T0
T0
T0

T0
10

DAY

Vi 1 W W oo

w

W WSS WWNN = -

. MICROGRAMS

A

0.07
0.04
0.21
0.79
0.32
0.25
0.07
0.47
0.04
0.1

0.04
0.07
0.1
0.07
0.04
0.04
0.04
0.04
0.0

<0.04
<0.04

0.07
0.11
0.36
0.1

c.07
<., Gb
<0,04
0.04
0.07
0.07

3.7

4.2
3.8
31
2.8
*0.34
*0.18
3.6
2.5

<.
2.1
2.1
2.5

PPM
HRS

NC
NC

PPM

<G.05
<0.05
<0.05
<0.0%
<0.05
<0.05
<0.05
<0.0%
<0.05
<0.05

* Analyzed by the coulometric spike procedure.

Dete tion Limit = 0,12 ug (coul)

Quant Limit s 0.4 ug (coul)
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DATA FROM FIELD [EST KO3

TYPE AREA

CITRATE PERSONNEL

N o N = N - N - N

CITRATE AREA

NN = o VN = = NN -

CITRATE FIELD BLANK

CITRATE LAB BLANK WT
wT
L
CITRATE BLANK

COLOR

IMPIVGER AREW

A b N e N e D = N -

T0
10
T0
T0
10
70
T0
10
10
T0
T0
T0

DAY

W W WD -

VNN N N W W e o

PPM
M1CROGRAMS KRS
A B c

1.36 *0.14
0.07
0.04
0.07
0.11
2.6 *0.86
0.07
0.1
o.N
0.18

<0.04
<0.04
0.04
0.04
0.07
0.07
0.07
0.07
0.07
0.25
0.1
0.14

0.07
0.1
0.04
0.07
«0.04
0.04
0.1

N/A

PPM

<0.05
<0.05
<0.05
<0.05
<0.05
<C.05
<0.05
<0.05
<0.0S
<0.05

* Analyzed by coulometric spike procedure.

Detection Limit = 0.12 ug (coul)
Quant Limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K04

PPM
MICROGRAMS HRS PPH
TYPE AREA DAY A B C D
CITRATE PERSONNEL BOTH 1 0.146
BOTH 1 0.04
BOTH 2 0.07
BOTH 2 0.04
BOTH 3 0.04
BOTH 3 0.1
B8OTH 4 0.04
8OTK 4 0.04
BOTH S 0.04
8OTH 5 0.04
CITRATE AREA 1 10 1 0.06
1 10 1 0.04
2 10 1 0.04
2 10 1 0.04
1 T0 3 0.07
1 10 3 0.04
2 10 3 0.04
2 10 3 0.04
1 10 5 «0.04
1 10 b C.04
2 10 S <0,04
2 10 b) <0.04
CITRATE FIELD BLANK 1 <0,04
2 <0.04
EGLG 0.04
EG2G 0.0
CITRATE LAB BLANK WT 0.04
T 0.04
") 0.04
wT 0.04
CITRATE BLANK 0.07
COLOR AREA 1 C ) NC
e 10 S NC
COLOR PERSONNEL BOTH T0 S NC
[ [} ] 10 S NC
BOTH T0 ) NC
BOTK 10 5 NC
IMPINGER AREA 1 1 <0.0$
2 1 «0.05
1 2 <0.05
2 2 <0.0S
1 3 <0.05
2 3 <0.05
1 4 «0.05
2 [3 «0.05
1 5 <0.05
2 H «0.0%

* Aralyzed by coulometric spike procedure.
Detection Limit = 0.12 ug (coul)
Quant Limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K06

PPM
. MICROGRAMS HRS  PPM
TYPE AREA DAY A 8 C 0
CITRATE PERSUNNEL 2 n,04
2 1 *0.57
4 0.04
4 0.04
CITRATE AREA 1 10 1 0.32 “0o.N
1 10 1 0.36 *0.32
2 70 1 0.07
2 70 0.11
1 10 3 0.32
1 0 3 0.18 *0.38
2 0 3 0.07 *0.31
2 0 3 0.18
1 T0 4 0.07
1 10 4 *0.21
2 10 4 0.4 *0.5
2 10 4 0.13 *0.54
CITRATE BLANK [ 14 2 0.02
EGRG 2 0.04 %
€G2G 4 0.79 "1
EGLG 4 0.07
EGLG 4 volip *0.14
€GRG 4 0.04 *0.04
EGIG TO 4 0.04 *0.04
CITRATE FIELD BLANK 1 10 2 0.c7 *0.45
2 10 2 v.61 *0.04
1 10 3 0.04
¥4 10 4 0.9 *0.04
CITRATE LAB BLANK T 0.04
wT 0.04
"4 0.01
COLOR AREA 1 10 NC
F 10 1 NC
1 10 2 C
2 0 2 NC
1 0 3 NC
FH 0 3 NC
1 0 4 L {4
1 0 4 e 11 [ [4 ** Suspacted of misrumbering
P 0 4 NC
2 0 4 [ 14
IMPINGER AREA 1 1 <0.0%
2 1 «0.0%
1 2 .08
2 2 «0.08
1 3 «0.%
2 3 «0.0%
1 4 «0.0%
2 3 <0.0%

*Arglyzed by coulometric apike procedure. Detection Limit = 0,12 v (coul) Quant Limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K07

e PPK
TYPE AREA DAY  MICROGRAMS MRS PPM COMHENT
A 8 c 0
CiTRATE AREA 1 10 1 3.18 <0.5
1 10 1 4£.58 0.9
2 10 1 1.57 <0.5
2 10 1 0.57 0.7
1 0 3 8.65 2.2
1 70 3 18.66 1.1
2 10 3 3.75 <0.5
2 0 3 1.86 <0.%
1 0 5 13.%9 0.7
1 10 S 23.67 <0.5
2 10 5 2.N <0.5
2 10 S 2.57 <0.5
CITRATE PERSONNEL 4 5.58 3.2% THE “A" BADGE WAS WET
4 5.1 4.29
b} 8.79 <0.5
b] 11,26 2.6
CITRATE BLANK 1 8.4
1 12.1
2 1.7%
2 1.43
coLoR AREA 1 0 1 NC
1 1w 2 He
1 0 3 NC
1 10 4 NC
1 0 S (1<
2 0 1 [
2 10 2 NC
2 10 3 (14 COLOR AFTER AFTER NCL EXPOSURE
2 10 & «0.07 " -
4 10 S «0.07 » ]
IMPINGER AREA 1 1 «0.05
2 1 «0.0%
1 2 «0.08
2 rd «0.0%
1 ) «©.0%
2 3 c.28
1 4 «0.0%
2 4 «0.0%
1 b <0.05
k4 $ «0.0%

Deteztion Limit & 0,12 ug (eont)
Quant Limit = 0.4 ug (coul)
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DATA FROM Fi_.D TEST K08

TYPE

CITRATE AREA

CITRATE BLANKS

CITRATE T ANK

COLOR AREA

IMPINGER AREA

AREA

T0
T0
T0
T0
T0
T0
T0
70
10
10
T0
10

NN NN NN ot cd b et e

T0
T0
T0
T0
T0
T0
10
T0
T0
10

NN N RN = e e o

OFFICE
OFFICE

T0
T0
10
T0
10
T0
10
10
T0
10

NN N NN = e 2 s

PN et N = N = N e N e

Detection Limit = 0.12 ug (coul)

DAY

WM WA - N W N e W W NSVt VI W W W a1 W e

L Y R N R BV N

HYDRAZINE
MICROGRAMS

4 B
5.29 «1.5
6.21 <1.5
4.85 <1.5
5.96 <1.5
9.02 <1.5
9.99 <1.5
1.42 <1.5
0.97

1.12 <1.5
c.75 <1.5
0.37 <1.5
0.12 <1.5
3.85

3.16

3.2

5.09

4.35

2.24

0.55

1.09

1.64

c.e7v
<0.03

0.22 <1.5

Quant limit = 0.4 ug (coul)

PPH
HRS
r

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

PPM
D

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0,02
<0.02
<0.02

COMMENT

* NO (A, B) DESIGNATE
BLIND BLANKS



DATA FROM FIELD TEST KO9

PPH
M1 CROGRAMS HRS PPM  COMMENTS

TYPE AREA DAY A B [« [+
CITRATE AREA 1 T0 1% 5.08 .-

1 70 1 5.61 N/A

1 0 3 6.36 ==

1 j0 3 8.58 --

1 0 3 7.61 ==

1 70 3 8.08 * 7.6

2 70 1 3.00 .2.99

2 10 1 2.54 *2.56

2 10 3 5.68 a=

2 10 3 2.72 N/A

2 70 3 3.5 *3.52

2 0 3 3.25 K/A
CITRATE S8LANK 1 0 1 3.47

! T0 2 2.93

1 0 3 4.25

1 0 3 2.90

1 10 3 3.18

2 70 1 2.1

2 70 2 1.93

2 70 3 2.25

2 0 3 1.75

2 T 3 »3.8 SUSPECT DATA
COLOR AREA 1 10 1 <0.07

1 10 2 0.07

1 10 3 0.14

1 10 3 0.14

1 0 3 0.14

2 10 1 <0,07

2 10 2 <0.07

2 10 3 <0.07

2 10 3 <0.07

2 10 3 <0.07
IMPINGER AREA 1 1 0.05

2 1 0.1

1 2 <0.1

2 2 0.1

1 3 <0.1

e 3 <0.1

* Analyzed by couiometric spike procedure.
== SPEC 20 broken, samples lost.

Detection Limit = 0.12 ug (coul)
Quant Limit = 0.4 ug (coul)
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DATA FROM FIELD TEST X10

TYPE

CITRATE

* CITRATE

CITRATE

CITRATE

COLOR

IMPINGER

PPM
AREA DAY - MICROGRAMS HRS PPM COMKENTS
A B c 0
AREA 1 0 1 12.58 «<1.5
1 T0 1 13.01  <1.%
1 0 3 27.78 <1.5
1 0 3 20.20 <1.5
1 O 5 .- <1.5 WET
1 10 S - <1.5 "
AREA 1 10 1 0.04
1 70 1 0.07
1 0 3 2.07
1 0 3 1.5
1 w S .-
1 10 S5 --
BLANK 2 3 2.82
2 4 1.32
2 b 1.7
BLANK 1 10 1 6.64 <1.%
1 T0 2 12.19  <1.5
1 T 3 6.47 <1.5
1 10 4 8.7 <1.5 MAY HAVE BEEN WET, DRY AT ANALYSIS TIME
1 10 S 13.96 <1.5 WET
AREA 1 T 1 NC
1 10 2 NC
1 0 3 <0.07
1 10 4 .- WET
1 T0 S .- CONTAMINATED WITH SAND
AREA 1 1 <0.05
1 1 <0,05
1 2 <0.05
1 2 <0.05
1 3 <0.05
1 3 <0.05
1 4 <0.05
1 4 <0.05
1 S <0.05
1 5 <0.0%

BLANKS AND STANDARDS
7/12/88 7/13/88 7/14/88 7/15/88 7/18/88

100 PPM STD 96.5 104 106 106 105
WT BLK 1 0.11 oNn 0.18 .57 .18
MT BLK 2 0.18 0.1 0.18 1.07, .43 1.07
MYLAR BLK 0.07 0.07 <.04 6

AVERAGE OF WT BLK 1 AND 2 USED TO CORRECT DATA
* A Hylar substrate was used for these samples.

Detection Limit = 0,12 ug (coul)
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DATA FROM FIELD TEST K10A

PPM
MICROGRAMS HRS  PPM  COMMENTS
TYPE AREA DAY A B c D
CITRATE AREA 1 10 1 -- <1.0
1 0 1 <0.04 <1.0
1 0 3 <0.04 --
1 0 3 <0.04 <1.0
1 70 5 <0.04 .
1 0 S 0.09 <1.0
2 10 1 0.04 <1.0
2 70 1 0.21 <1.0
2 0 3 0.09 <1.0
2 70 3 0.27 <1.0
2 T0 S 0.13 <1.0
2 70 S 0.09 1.0
CITRATE BLANK 1 0 1 <0.04 <1.0
1 0 3 <0.04 <1.0
1 10 § 0.13 <1.0
2 10 1 <0.04 <1.0
2 0 3 <0.04 <1.0
2 10 5 0.09 1.2
IMPINGER AREA 1 1 <0.05
2 1 <0.05
1 2 <0.05
2 2 <0.05
1 3 <0.05
2 3 <0.05
1 4 <0.05
2 4 <0.05
1 H <0.05
2 5 <0.05

BLAKKS AND STANDARDS
1/17/89 1/19/81723/89

100 PPM STD 102 109 104
WT BLX 1 0.18 0.18 0.04
WT BLK 2 - 0.29 0

AVERAGE OF WT BLK 1 AND 2 USED TO CORRECT DATA

-- Samples lost

Detection Limit = 0.12 ug (coul)
Quant limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K11

PPM
TYPE AREA DAY  MICROGRAMS HRS PPM
A B c D
CITRATE AREA 1 10 1 -- <1.0
1 10 1 0.29 <1.0
1 70 3 0.45 «1.0
1 10 3 0.45 <1.0
1 10 5 0.5 * 0.7
1 10 S 0.3 * 0.5
2 10 1 0.07 <1.0
2 T0 1 0.14 <1.0
2 0 3 0.23 <1.0
2 0 3 0.45 <1.0
2 0 S 0.21 * 0.21
2 0 5 0.1 * 0.16
CITRATE BLANK 1 70 1 0.07 <1.0
1 70 3 0.3 <1.0
1 T0 S <0.04 *<0.04
2 0 1 0.07 <1.0
2 T 3 0.5 <1.0
2 10 5 <0.04 *<0.04
IMPINGER AREA 1 1 <0,05
2 1 <0.05
1 2 <0.05
2 2 <0.05
1 3 <0.05
2 3 <0.05
1 4 <0.05
2 3 <0,05
1 H <0.05
2 S <0.05

BLANKS AND STANDARDS
2714789 2/16/89 2/20/89

100 PPM STD 100 104 103
WT BLK 1 0.04 0.07 0.04
WT BLK 2 0.00 0.09 0.04

AVERAGE OF WT BLK 1 AND 2 USED TO CORRECT DATA

...........................................................................

* Analyzed by the coulometric spike procedure.

Detection Limit = 0.12 ug (coul)
Quant Limit = 0.4 ug (cout)
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DATA FROM FIELD TEST K12

. PPH
M1CROGRAMS HRS PPM COMMENTS
TYPE AREA DAY A 8 c D
CITRATE AREA 1 10 1 <0.03 <1.0
1 70 1 <0.03 <1.0
1 0 3 <0.03 .--
1 70 3 <0.03 <1.0
1 TO* 7 <0.03 <1.0
1 yo*r 7 0.25 <1.0
2 70 1 <0.03 ...
2 70 1 0.1 <1.0
2 T 3 <0,03 .e-
2 70 3 0.03 <1.0
2 TO* 7 0.6 <1.0
2 T0* 7 0.5 <1.0
CITRATE BLANK 1 10 1 0.05 <1.0
1 70 3 0.1 .-
1 TO* 7 <0.03 <1.0
2 70 1 <0.03 <1.0
2 0 3 <0.03 <1.0
2 To* 7 <0.03 <1.0
IMPINGER AREA 1 1 <0.02
2 1 <0,02
1 2 <0.02
2 2 <0.02
1 3 <0.02
2 b <0.02
1 4 <0.02
2 4 <0.02
1 7 <0.02
2 7 <0.02

BLANKS AND STANDARDS
2/22/89 2/24/89 2/28/89

100 PPM STD 99.6 98.5 96.7
WT BLK 1 0.07 0.0 0.0
WT BLK 2 0.1 0.0 0.0

AVERAGE OF WY BLK 1 AND 2 USED TO CORRECT DATA

......... D L R L L R R L L Y T R R R T R Y

--- Suspended matter, no PMA data.
* Samples sealed over weekend, total exposure only 5 days.

Detection Limit = 0.12 ug (coul)
Quant limit = 0.4 ug (.oul)
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DATA FROM FI1ELD TEST K13

PPM
M]1CROGRAMS HRS PPH COMMENTS
TYPE AREA DAY A B C )]
CITRATE AREA 1 70 1 0.07 <1.0
1 70 1 <0.04 <1.0
1 70 3 <0.04 <1.0
1 0 3 <0.04 <1.0
1 10 5 <0.04 <1.0
1 70 S <0.04 <1.0
2 70 1 0.14 <1.0
2 10 1 <0.04 <1.0
2 10 3 <0,04 <1.0
2 10 3 <0.04 <1.0
2 10 S <0.04 <1.0
2 10 S 0.04 <1.0
CITRATE BLANK 1 10 1 <0.04 <1.0
1 10 1 <0.04 1.6
1 10 3 0.04 <1.0
2 70 3 0.07 <1.0
2 T0 S <0.04 <1.0
2 10 S 0.04 <1.0
IMPINGER AREA 1 1 <0.05
2 1 <0.05
1 2 0.09
2 2 0,09
1 3 <0,05
2 3 <0,05
1 4 0.06
2 & <0.05
1 H <0.05
2 H <0.05

BLANKS AND STANDARDS
3/28/89 3/30/89 4/3/89

100 PPM STD 107 104 107
WT BLK 1 0.00 0.00 0.21
WT BLK 2 0.00 0.14 0.21

AVERAGE OF WT BLK 1 AND 2 USED TO CORRECT DATA

* Samples snalyzed by coulometry,
**Samples were damp.

Detection Limit = 0.12 ug (coul)
Quant limit = 0.4 ug (coul)



DATA FROM FIELD TEST K13A

PFM
MICROGRAMS HRE PPY

TYPE AREA DAY A 8 C D
CITRATE AREA 1 70 1 21.77  *26.62

1 70 1 16.52 * 17.55

1 70 3 15.61 * 23.19

1 T0 3 23.54 * 22.65

1 T0 5 **>28 ., ">28

1 10 5 2.5

CITRATE BLANK 1 10 1 <0.04
1 0 3 <0.04
1 T0 5 **<0.04
BLANKS AND STANNARDS
3/28/89 3/30/89 4/3/89

100 PPM STD 107 104 107
WT BLX 1 0.00 0.00 0.21
WT BLK 2 0.00 0.14 0.21

AVERAGE OF WT BLK 1 AND 2 USED TO CORRECT DATA

* Samples analyzed by coulometry.
**Samples were damp.

Detection Limit = 0,12 ug (coul)
Quant limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K14

MICROGRAMS BADGE HOUSING
TYPE . AREA DAY A 8 B8 = BLACK WB = WHITE
CITRATE AREA 1 T0 1t >14.2 <1 BB RONF, HORIZ
1 0 3 >15.9 <1 -1} "
1 70 5 »>14.6 <1 88 "
2 1 1 2.4 <1 BB ROOF, VERT., SOUTH
2 O 3 3.5 <1 BB L
2 T0 5 9.0 <1 88 ]
3 0 1 13.5 7.4 w8 ANTENNA, HORI2
3 0 3 »>16.3 >10.0 w8 "
3 0 S >14.9 >10.0 ve L]
4 0 1 2.9 <1.0 88 ANTENNA, VERT., SOUTH
4 0 5.0 <1.0 88 "
4 o 5 >14.4 <1.0 88 "
CITRATE BLANK 1 0 1t <0.04 BB BLANKS
2 T 1 <1.0 88
1 0 3 <0.04 BB
2 70 3 <1.0 88
1 0 5 *<0.04 88
2 ™ 5 -- [1]
3 W 1 146.3 W
4 0 1 <1.0 L]
3 70 3 »17.7 w8
& 0 3 <1.0 ]
3 0 S *>25.5 w8
4 70 S <1.0 L)
BLANK OFFICE TO S <0.04 «<1.0 BB
OFFICE T0 S 4.2 <1.0 B

*Problem with coulometric instrument, data may De suspect.

Detection Limit = 0,12 ug (coul)
Quant limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K15

PPM
M1CROGRAMS HRS  PPM  CUMMENTS

TYPE AREA DAY A B c D
CITRATE AREA 1 T0 1 2.7 <1 W

1 10 1 <0.04 B

1 10 1 0.05 -]

1 0 3 0.79 *0.09 "}

1 10 3 <0.04 8

1 70 3 <J.04 <1 8

1 10 S 0.29 *0.63 '}

1 10 5 0.07 <1 8

1 70 S <0.04 <1 8
CITRATE AREA 2 10 1 1.93 <1 v

2 10 1 <0.04 8

2 10 1 0.05 ]

2 10 3 0.36 *0.2 ']

2 170 3 <0.04 8

2 70 3 <0.04 B

2 10 S 0.57 *0.84 ¥

2 10 5 0.07 <1 B

2 10 5 <0.04 <1 ]
CITRATE BLANKS 1 10 1 2.36 <1 1)

1 70 1 <.04 8

1 M 3 .5 L}

1 10 3 <.04 B

1 10 S W61 *0.52 W

1 70 S .14 *<0.04 B
CITRATE BLANKS 2 T0 1 .93 <1 v

2 70 1 <.04 ]

2 70 3 .36 *0.17 [}

2 0 3 <, 04 B

2 T0 S 719 *0.7 ']

2 10 5 <.04 <1 B
COLOR AREA 1 1 NC

2 1 NC

1 2 NC

e F NC

1 3 NC

2 3 NC

1 3 NC

2 4 NC

1 ) NC

H H NC
IMPINGER AREA 1 1 <0.1

4 1 <0.14

1 2 «0.1

2 2 <0.1

1 3 <0.1

2 3 <0.1

1 3 <0.1

2 3 <J.1

1 H Los?

H 5 LosT

* Analyzed by the coulometric spike procedure. Detection Limit = 0.12 ug (coul) Ouant limit = 0.4 ug (coul)
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DATA FROM FIELD TEST K16

TYPE AREA DAY MI1CROGRAMS BADGE
A B HOUSING

CITRATE PERSONNEL 1 1 13.66 <1.0 ("]

1 1 <0.04 <1.0 B

2 1 >16.8 1.0 L}

2 1 1.0 <1.0 8

1 2 4.65 1.7 v

1 2 0.1 *<0.06 8

2 2 >14.3 <1.0 U]

2 2 <0.04 <1.0 8

2 3 »14.3 2.7 Y]

2 3 0.21 *0.07 B

1 3 5.36 <1.0 [*]

1 3 0.14 *<0.04 B

* Analyzed by the coulometric spike procedure.

Detection Limit = 0,12 ug (coul)
Quant limit = 0.4 ug (coul)



DATA FROM FIELD TEST K17

TYPE

CITRATE AREA

CITRATE BLANKS

CITRATE PESONNEL

COLOR AREA

AREA

NN NN NI N NN - D o ot s b

T0
T0
T0
10
T0
T0
10
10
10
10
T0
10
10
10
10
10
10
T0

T0
10
T0
(]
T0
10
T0
T0
T0
10
10
T0

DAY

AW WA W W 2 s N W W W e o

R W e s o e VAW s e AW W W s e

W o W NN NN A s e

M1 CROGRAMS
A B
1.79 <1.0
<0.04
«<0.04 *<0.04
4.6 <1.0
0.07
<0.04 <1.0
2.86 <1.0
<0.04
<0.04

1.39 «1.0
<0.04

<0,04

0.57 <1.0
<0.04 *«0.04
<0.04 *<0.04
<0.04 <1.0
<0.04
<0.04

1.79 <1.0
<0.04

3.7 <1.0
<0.04

2.79 <1,0
<0.04

1.43 1.0
<0.04 *<0.04
0.4 «1.0
<0.04

0.18 <1.0
«0.04

.15 <1.0
«0.04

1.43 «1.0
«0.04

«0.04

«1.0
2.3
«0.04 «1.0
«0.04 «1,0
o NC/VAM

PPH

PPM  BADGE
0 HOUSTNC

- o C ® @ L » ® L ® ® £ @ @O L ©® ©

® L & @O e C e

L " £ C" »C ™ C

SLIGNT YELLOV/POAD



DATA FROM FIELD TEST K17

ron
MICROGRAMS NRS  PPM  BADGE
1YPE AREA DAY A . ¢ ) HOUS NG
IMPINGER AREA 1 1 <0.1
2 1 «0.1
) 2 <0.1
2 2 <0.1
1 3 <0.1
2 3 <0.1
1 & <0.1
2 4 <0.1
1 S - L8
2 H -~ L08T

Badge housing: W = white, B = Slack

* Samples snalyzed by the coulometric spike procedure.
** o0 Dosimeter used as the color badge.

1t contained two indicator sections:

Vanillin and P-Dimethylaminobenzsldehyde.

Detection 'imit = 0.12 ug (coul)
Quant limit = 0.4 ug (coul)



DATA FROM FIELD TEST X18

TYPE

CITRATE

CITRATE

CITRATE

coLor

AREA

PERSONNEL

BLANK

AREA

PERSONNEL

MICROGAAMS

AREA DAY A

<0.04
<0.04
<0.04
0.64
0.68
«0.04
1.5
<0.04
3.0
«3.04
2.5
«0.04
0.5
«0.04
0.5
«0,04
0.82
<0.04

- e e o - NN NN NN D s s -
WA NN o NN o W W NN -

I VI R R I N R R ]
WA NN s o W NN e

Datection Limit = C.12 Ly (coul)

<1.0
*<0.04

«i.0

*0.05
<1.0
*<0.04
«1.0
*<0.04

«0.04
«<1.0
v<0.04
«1.0
«1.0

*0.05

Quant timit = 0.4 ug (coul)

PP
RS  PPHM

** NC/VAN,
*e NC/VAN,
e NC/VAN,
** NC/VAN,
e NC/VAN,
** NC/VAN,
*e NC/VAN,
** NC/VAN,
** uC/VAN,
** NC/VAN,
e NC/VAN,
o NC/VAM,

* Analyzed by coulametric spike procedure

** OO Dosimater used as the color badge.
It contained two indicator sectior,:
Veniliin snd P-Dinethyleninobenisidehyde

WOUS ING

® C ® £ ® L C® OO CEe e

POAS
PoAS
SLIGNT
SLIGNT
SLIGHT
SLIGHT
PoAR
POLB
sLIcHT
SLIGNT
sLignt
SLICNT
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YELLOW/POAB
YELLOW/PDAB
YELLOMW, POAS
YELLOW/POAS

YELLOY, ‘0AB
YELLOW/POAS
YELLOW/POAS
YELLOW/P008



APPENDIX D
Facility data sueets from the field testing of the citric acid sampler. The information was

collected by the industrial hygienist at the initiation of a test. It describes the area, operations, and
chemicals in the test location.
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SACILITY OATA SHEET

FACILITY NAME: (aAdeTECH KT7-S1§

FACILITY POINT OF CCNTACT: ARDELL, T ROW

DATE: [} R7

DESCRIPTION OF FACILITY /AREA : L2 TECH Buied.ng K1-S5106 15 G Caemicad cnunlys Ve
taboratory . This Larilily iy locaked w ki He Vr_o(xl\an'vs storoge and Scrvice Arca
of X eanedy Sewre Cenber.Ts +ne cast of ¥he C&c.luH 'S e deténited wake plantd
and qacesvs nitragen load ng Sronbion . Tadsre wieSh (s o rwzardovs wagle 'CQC\h'\‘\‘
wnd meker Sahon. XT-51k 15 « 33,000 29 k. C.o,c'.h'k‘ heus\'f\ﬂ several dibferent
loboora tories. The Codititg el des a chemnieed MQ‘\( 51 lab, va.gor detechon \ab, fuel
wnd oxdize s 1ubs, a Componca FCal.laration shap, o recharqe~ molntenance Shop

and svacuum Pumplsyskms repdir Shop. Mouile tankers and gas drowlers
Wre O\S0 Presen™ in +ine Greos po.rk'mq lod.

DESCRIPTION OF OPERATIONS :

Ty Cac-.\.'hl is an indusirial laboratery w¥lized by Kennedy Seo.ce Cener
o analyse any sperakons needed. This may saclwde. (uel ana oxidizer
puriby level kestks precision c:tamng of lounch equipment  calibration

ok ocopaMlont delbectors, o.n.,xl.,/s'._s o‘—.po‘-e;\‘\:\a\ Nazardous ;.\aﬂ'e ond

th3pechon of lawrch cc‘mb«nerﬂ-.

CHEMICAL SUBSTANCES USED/STORED :

The Cac'.l.l\f & Lnown o hosse akleast QI d,Llrent chem col
Substances or readents. Fuel wnd oxid

. LEC are presink in Hhe baalding.
Al of wnese chematals 4

e Vsed vnder « noad fventklakion ystem and he

& v | YaXen : ..
wrmost Care 5 when nmndl.nc‘ tenmn. Technicians Commonl\,

CC\q,l 1>°Pf°p‘l| A“"’“Q‘. ™Mo nol
aCds, Freon 20, and Aumeroos Solvents.

vse demineralited wotee
! , weaX




Koz

FACILITY DATA SHEET

FACILITY NAME: HME Mm-Sy

FACILITY POINT OF CONTACT: E_J Jonda
DATE: ylaplgT ~1aluls?

DESCRIPTION OF FACIITY/ AREA: Tne Iypecaqel Mdintenance Facitiby M1-461 i3

15clated 1A +he Souvtheast Cornev of the Tadusteial Compied o Kemnedy Space.
Ceaker. Tne area is surrounded by woods 6N all Wk Une sowia side . Opproximately onehatt
Mile {0 +he S0udh i5 M -1061 which (s unilized a% o4fices and  control room. .
WiTA M7-90t Pnece Ore two 1denticol celld Conraaning both (el ond axidizer hAes,
These cells or rooms can e geened ‘o tre dubside by lorge puil've doors. A
Mecnonical Shap, Equipment Shop, and OtCice oreas Gre also \ocatred

Wit +he \asu‘dfr\a .

DESCRIPTION OF OPERATIONS :
The HMF m1-q4:

15 the man -f—acl\.'\n, +o checK out . Sf"V"Cv,o.nd rgpolu’
C-\\'qhi' harawsare o

A¥he OMS Pods and forwa-a RCS ve fore veing sent
He OFF 1o be \nstalled on on oo ber . The el onrd oxidizer fourd wWkhen

the facitidy iy flght residual and not Stored o ananiianed in e
b‘U\\‘\d\'nﬁ.

e

CHEMICAL SUBSTANCES USED/STORED :

Trhe HMF MT1-961 was ok (wel and OMidizer \laes in e ea sk and
Wesy cells. This iy L\;gh‘r reSidun) cwnd motr b ared 0 manntanned tA +he
hu\\dlnq. TecrnAitians O whlhize F'ton,'r‘ng.*—h\,\ E-\*\V\ Yetone ,

Lo peropy Atcohel, wnsg 1,50 Trichlocoernane, +0 Clean pnd maintain
the “\'3':\4- hardwar 2,

) ) qaicoub M.iroc‘en Gnd Nalium are alse tound
W.dhin e Cc;u\\l.’_




‘Ko.?

FACILITY DATA SHEET :

FACILITY NAME: 00t 0 Paint Dnog 106G-486
FACILITY POINT OF CONTACT:A. Tranc. s
DATE: alylg1- 11igle

CESCRIPTION OF FACILUTY/ AREA:
The mvo F‘C.C“ll\{ ML -480 +5 located in $Me Trduwstral C,ornp\tt. ot Ktnf\td\‘
SPOCQ gcn*—ﬂ‘. The Indu.s\'r.\a.\ point shop 19 located " Hne eash corner ol e
MyO Foulihy, In addihan Yo vhe pafm{- shop he Co:c-l'-k, containg a cor pentey shop,
rf:\c shop, e¢lecirical shap ,'+oo\ o 'mgq;ﬂa' and rooC(nq crew, fnadhune dShop, Sheet
%e-b.l'omd weld 3hap. No inkerior wolls Separate +he wndividual Shops. Vg\-\.;u_\a.r
atfic Ocaues adyacent 0 g facilidy ond heavy moble Q(iwpé\en\-\'s 5 Yored
directly hs +he s0outh. -

DESCRIPT}OM OF OPERATIONS :
The e paink Shep@ ™ML -U8b. 15 uhlized by Kennedy Space Center

for Sorasy point and sandllast gperations . Siikscreens and Stencils
are also prepared i ¥he shop. T n ‘addition paint equipment
vepaic and manknante also occurs in dhe Ladility .

CHEMICAL SUBSTANCES USED/STORED :

Teenmaans (n ¥he point Shop most ofen :d\\'-u. mednyl edhy | ¥etone,
lq?q\;er -H‘-\.\é.r\er‘xt.,\cne, mineral 5(5.&{5, (Jér‘:lbf'e“”“"t ‘“‘"“’\"‘, APty Hunner,
2L Hhaaner, enamels | 2ince primer  polyvrednane varnish, coal oy
€POXY paint  epoxy, lacquers ond wash primers . A paint Crib 1
also \oc«:\hd' ‘N dne shop to dhore the varions ponnts ond chemicals, and
whea trchnicians use +he pANYS they were M3a Full bace rcsp\r&\»:«-s .
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FACILITY DATA SHEET

FACILITY NAME: Hangar S LaCe Swppoct Scuth Annex

FACILITY POINT OF CONTACT: ©.Martin

DATE: Jul9e- tis[a8

DESCRIPTION OF FACIUTY /AREA: Hangar S Sowtrh Annex.- EG ¢ 6 LCe Support Building
17206 16 located in vhe Cape Conaveral Air Force Stakon Tndushrial Area. The
52,000 9q.£4. Cac.\\;h, s uhlized for poctable bfe"‘“‘f‘f\q alr Mmasntenance

and Automoted Poy lood Oesembly and checkout. Tenind +ne hanqowr is a-
Rozardovs Wask Staging acilivy, fo +ne Sowthts Wanqar AF °‘,~5"° veconery Oldg.
ond 4o Yhe nocth eag b 18 building AE o missle ossembly bulding . The south
onnex ore ‘ou.(duf\q o e leld ofF¥nhe Cocily's Mmoin hongar isukhlized 65 a

life svppord building .This «S Yhe Coccr \'\H we kb hzed Sor Mne Shudy,

DESCRIPTION OF OPERATIONS :

Hongar S Soudh Ranex s uhilized Cov cheootr ,monnlenance  and
reQoir of porloble breathing units, geArE Suitks  helmets, slaves and boots.
They also orov\d'c. Wife support Sor individuals dueiia hazoedous SRrodons,
ond ave responsible for the cpkeep of huvoe bank breathing Lides and
ermemency eress Yreabning onits or gLsA's for all Kznneaﬂ Seoce
Cenkv oand Cope Canowaral Nir Torce Stolion )

CHEMICAL SUBSTANCES USED/STORED :

Technmauans ad+ dhe Lacl. Yy commn ':nlj use aTolulene| Freon m;l)
Freon W3, Isepropyl A.\ce\'\o\' Seal 6'; P- cnd O-r\-nal lubrcahsn
These chemicals acre uhlized 4o clean \ V‘Q‘)o;r‘ , oonal Mo n Fas A
+he gcope su:-‘-.’:_, 3lav¢5 ond Yoots,




AN

FACILITY DATA SHEET

FACILITY NAME: Foel begqg Area w)

FACILITY POINT OF CONTACT: “Tecey Naronan
DATE: -7/7/&?—3//2/&

DESCRIPTION OF FACILITY /AREA : Fuel Storoge Aceo | 15 locatcd et Vhe
Cope Conaverol Air Force ‘:%—c«%—(on..'ﬂ-\'.:, Rreaoe /3 wuhilized Gor hé\“d_ pregellant
ond Fuel storcqe. There 1> Cuel, ovidizer, 50diom NdMEE, and inciner akor
area as wellas « shrege area for ASO , TP S cnd RP-1. To Hhe nordh of
e Canilily s +he solid Fuel Shorcqe areo *2,and o non- Besdruct resk
labor&hrq, To +he wesr 0l e area (5 ¥he vanana  river Our':d ‘o Hne South

19 & vew Louel sk)foqg'uro_o. under congtruckion, adr Yhis e,

DESCRIPTION OF OPERATIONS :

Liquid Fuel S*OI‘Q%L Area w1 s used ‘o s¥ore and menntain YOri09S
n&javdous hiquid Clels ana propellants. these moy adude hydrazine,
MMH N0+, NaOH, R:50,50-5, and RP-1 . These propellants
ongd O\(\dliCrs Gre Lg'%.\\('ied for Vo ious \cxuu\c_h erograms and rhu.y"
be Kept Stable wonile Fhey wart for furure wge.

CHEMICAL SUBSTANCES USED/STORED :
l—‘q@\d Fuel 3‘«‘“1'- Ares &\ Shtores \\_ﬁ.\?;\d Propellnts , Cuals tnd
Owdizers %o ‘aclude Nita, MAMKR, N Cx, NaCH, A-50, JPe-5

'

and RP-1, Vorious QYaseovd +onXs wnd Fronler s of gra and
Hellum ave also Present \n Ve avec . ‘

74



KOT

FACILITY DATA SHEET

FACILITY NAME: 4t ég.iMMSTF}

FACILITY POINT OF CONTACT: _ols Reburt: I ar [0,9 Finstars
DATE: 5;[',2 - i'/é/??

DESCRIPTION OF FACILITY/ AREA: The  AFt  Skirt 1wt Fnu//f}/ o Jecafed
5;.-}4\241.!'1' 0; ‘M\L 5:0"@»’ A}JMUI)I)’ Eatw.lr[;kwuf Faci[[fy. It C:\U'U‘/'J 0'}"
Wy el o fel B b e ke, 2 odot ol hadd  H M
wt wd wut, & Fehical werk :/-170, swice  md  tiwtal room ; and
LSt .(vﬁ'-uf ma, To He soke ad 2wt of Hu, -Ac{[.# s Swing
md B e nirthe 4 He #Ac}lﬂy is Mo Lockheed Lag:ﬁsf"u tqvfp.wf'.

DESCRIPTIONOF OPERATIONS: Tl gyex 14 vBli2ed e Acuﬂ»\u -/-u/j,‘} and

chekost  of Mo SRB adtilitl Hasdt yube (il Jy}’/w\». (+V(, Jy;'*m),
Hﬂ{mziu +u4'§49, Yl !XJ?LM 7"1,5*7'.-7 , ond /m(/.v and chakia? ot Mo
el !)I_{-J'w with nf'}«»?w. Is }W‘FDM o+ s ‘,th.'/if}/, The

TN ;y;-f'm\ is /”P'l u«kxjmm( whick s ued e purying

He ol Lad.

CHE MICAL SUBSTANCES USEDISTORED: Tl A/ 4 gL e i
hy J{av'm A My w1 | +"“f"/""}' A.‘.hu rL kyd«m'/ic -Huf,(. Al p
'.”f”f)'} diskel s ublikd Ao jclv'Jlll"\’ G0s  n He

.5"’!/490- ea .
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FACILITY DATA SHEET

Lo%

FACILITY NAME: AM&_T(LE&L{)‘_(AJTF)

FACILITY POINT OF CONTACT: lahsw Poburt T 4r Cm‘, Masters
DATE: £/f4- 5/10/32

DESCRIPTION OF FACILITY /AREA: The Aft Skt Tut ha I.‘fy it hekd s Mt
ot e 3w¥v pUJlMJ'y EL'PVILkaM«f Faciliiy, It (_mi;‘b aﬁ fwe ’Wle, a

(;/c.l ‘Flm H e nar%, 1 tut CLH; luc/‘ul ‘h e L«u{’ and
west , & techwieal  wirk :luf, swice pd  cwtnl rovw md & Jeage
svitvp wrea, To Mo southe wd wst o Ha A lh‘y s Susg  aud h
e et of Vi ﬁc.‘l.‘{y 8 l’h LacUuw( Lagi;#u eqvipmf‘.

DESCRPTIONOF OPERATIONS: L. svea s viilied  hor Acc.cf'fmcc. '/‘u#«, md

checkost o Ve SRE bk Wut  vuhe  cwtal :}ul—m (7‘1/:.
5\/14%9. l‘}Lva'u. ‘I'U'}u, , fel fyif‘m\. +¢J1L:;K7 , od /MJ:'A’ amd
checkivg o o ol .ryr{un. with nitgu. s prhoad  ut i
‘Fuili'iy. The "fh,m -f)U"'LM 1 ,i,u[ mt/tfjmml which 75 wed
hr PW9n'n7 fha el Joad . A

CHEMICAL SUBSTANCES USED/STORED : m ﬁ J _,1t, n 71, wea rwlfn‘{l s
kyMiiu. alm, with J‘mpamy drws  oF let"fw/fc Floid. Al
(5 I/W/y’ ales lw/ I v}'f hzcl 'Af ’“wl\m’ 005 ‘ﬂl. 14/4.,/

J”'lf"lét VLA,
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FACILITY DATA SHEET

K09

FACILITY MNAME / =ﬂL ‘a >&_\/ [l A \..C'A‘___ V"C‘Aﬂ"i O Py L.)o—-"f' /e w 3‘73

FACILITY POINT OF CONTACT

DATE. 5o )17

DESCRIPTICN OF FACILITY  AREA T bre Ro 4=

. . SCru;C.e_ S-ocy.,.g-iu./c Cfe&j)
13 /o~:JGJ v Lanietl GOv-lp/cu 39 G‘a'ﬂ-ve. R3S S"'//&e/A +te

paglesd ehznye cond voo e FRCS coom zud Fv'uluc.//cn'JL
load;n} F/:-H-:w-—-.-, The 6ad2¢.r e e P/aced ow H+he [O7
food leve! nest 4o Fhe HAH £ o [l IOEC!J‘-'a [renes.

DESCRIPTION OF OPERATIONS :

/l/o oaae"'a ~Ll°-—-_s wevre f&“‘g”"‘"f—cl a-»l '//Ae, —-/"ume

of -f"u'j 'ILE.SJ, _Du.-;....a Ior—ope//cm‘ll /oacliwa o,oafi‘l"'o"k‘/
MMHA is piped into +ha OMS pod Hhrue Hbe
pr"o/oc//e,“ limes {oc.a-»('aqf 0w H#te [O7 fout /eue/\

CHEMICAL SUBSTANCES USED/STORED :

//c)wc

17




FACILITY DATA SHEET

1O

FACILITY NAME KS( Beach Ea(m .

FACILITY ©QiNT OF CCHTACT

DATE 2[2( - 7[5/!8

DESCAIPTION OF FACIL 7Y s AREA -

The KSC Buckhowse is lcatd  sovtheat ob Pad 394 nortuat of
Lannch Cn.rlq ‘4//, wnd lf,roxim.ﬂ/y 70 ym(.: tom e greaw. It cavisks of
3 lwels ,'nc[vlfn, A [)Mf Thve we 4 w ~7‘"Ac:'li¢"fu 710 He  imnadinke
north, sovth, 1 wert ok Mo buachhoe .

(]

DESCRA PTION OF OPERATIONS :

A rooﬁ'a, olam.ﬁ'm cmlikui ﬁtrwjl\w{' He Wk whith /'»\c[vlu! '
rowmove i+ oa ﬁ*/ ek watwnl  ad He pn,lf.«i‘m/ wrk e He ishllabia
nt a ) m,ﬁ_ There were cmﬁm{au{u ( I e. ,(w'f, ru#.«, /:.lm’xf, wiad bla Jm{)

i He wre MJ&N{' HL ka .

CHEMICAL SUBSTANCES USED-STORED : A/on L

b A
34 \

— deck

el e p—

'

& Area I

LI L]

4 Octan
r'd

b Ltml/ KSC  Beack hwse

C{ "“ f'.ll. V;W
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FACILITY DATA SHEET

KIOK

FACILITY NAME: fifading Suwice Struehwe Lok (x 378

FACILITY POINT OF CONTACT:

OATE: [/Js/57 - 1/20/19

DESCRIPTION OF FACILITY / AREA :
The Kn'/’n’f-\? Jwvice Strvetw, <R5.f) is loeatd in Lowmeh Cm«f/q 8. Th

Kj.f IU’?pff+J m fl*y]m[ Llwlunf r4rm, 'nu. FRLS Yo, hu{ fﬂ,o://ut

/0411'.\9 ,/pﬁtmu, T 541%1 Vare f/m.d m He 18] het
heyt o e MmH fnp;-ll«:é /ou{fn., lues .

DESCRIPTION OF OPERATIONS :
Iy 01314.-717'1“ were Iu«ivml A4 M e o Wi kot
ﬂum\? frop Hal /Md{ug lfwdfn\!, Mml s f'/“‘( inh  He
oms fuJ Hmv,k He ,v’lf‘[(u—?l' I hoeated m e 107
ot el

CHEMICAL SUBSTANCES USED/STORED :

ﬁ/h\c
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FACILITY DATA SHEET K
1

FACILITY NAME: kasan I+ 1086

FACILITY POINT OF CONTACT:

DATE: 1{22 —427 21

DESCRIPTION OF FACILITY / AREA :

Rors 810 (4ru I) md 108} @Yu ﬂ) we the nly /uf,uz‘ul :m/ti«, sy In
Tovw B'. Rovw 6800 s lotd o He  sixte Hue vih am srea

o 132 Tt . Rom- 1086 s hatd n Mo dthe s ) lued //5”-,"‘
with om  oved nt 217 s¢- H. Nawal lcw,my Jm’..’ o L he wuu‘y ;)

4/pmim£ly 3 p le  he ik rim. Yoy iHhico we e sdjacad
1‘» LOK 7 S Mj ™ la”wty v‘n... Hu. rosey .

OESCRIPTION OF OPERATIONS :
The ofmilfu wld  inclrde viinl  boakore  achvibe ,NJ« &t Jmolk’ ,

la./sk), dMAIAn) , ‘,f‘(_.

CHEMICAL SUBSTANCES USED/STORED :
Now
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FACILITY DATA SHEET

K+

FACILITY NAME Att Skid T4 EAL[II'%\I

FACILITY POINT OF CONTACT (/M’, M‘(fﬂ
DATE 3/t~ ;I/u/?f

DESCRIPTION OF FACILITY / AREA
T‘\L Af"f fle'ff -V(Jf' F;&u‘li‘y 7 ’0““ lwﬂluf 0* f‘l. Jld Auubs ﬂc'ﬁniuw

h-ci’.*y. I‘f CHU/J*J 31‘ lw. Ltw.lj ; K ful ‘Aw. 'lp Mu, un“\ (Av“_ I {w HAU
J,‘uh«, 'pw'ol), 3 tut wlli lakd ‘; He wt ‘.J T (fu+ wl | bk
hakd ,'-, Hu w}‘ i’ A«o. 1 {W “;J J\;‘,.’ ,m':l}/ A '}u,‘w'u/ mvk !‘4,, i, MJ

tmbol rosee, and siupe svitwp wen. To He stk wd et W huildy s S Wmp
“1)"“«- w\(‘k ﬁ f’(v. 4-4.'“7 1 Luuul Lo,:}"u ('b‘i’m+~

DESCRIPTION OF OPERATIONS :

T an is vhlited for Awr\l!«u, toba wd ckdnt A Ho SRE sdbbih
fuit  vehe catal sy o ( e .ry:{u». . Khoarin 4«6’3 , fwd Jyn'\-. ‘f'uk.’, sud
/uJ.k, md r,Lu,L-k, it He fral lyx{'«a- Witk n-'la’ug I ,U‘lb-u[ o
ais {ltn’.b' Ne m\[a,n. Jyj‘u- i ’rpj vn/u’m-w( vhiek s VIJ

b prying Ao Al led

CHEMICAL SUBSTANCES USEO/STORED :

LY !1‘"1,0. wea  maiahiy r'«’l«u'u. l/h.’ Wit ‘fu....furu, Py
i Nhalic flad Al iu,n,y/ dubel i ublied e H«:K{«J
By i e el flmf st




FACILITY DATA SHEET

KIS

FACILITY NAME: (chife ° . . Fau’liﬁ)t K8

TACILITY POINT OF CONTACT:

DATE: ,%[71-3[31/27

ﬁfsgpf}lpt?N!?Zfijuxl{-AiiAHk vag . It twirts 0‘;’ -Iu/& L’L ‘k)lj am( 'S IIN b all 7w
Iwya [V.'M.'.,, ' 10,000 44. B othiw wd tlm'uk, rnwy, b wd oxidive duw'ul, pu(/, pud
by and CH, xtllf',c ,AL‘. The It - s wedl !(fm‘r"zj uu[p‘lacu( v anny fom He maia ‘V"M"“}'n“
ﬁu’u tmmodaty the Orbiter and Mo acw fh“)m/ vlu'ak‘ LM‘wly ciramd  He Crhiter
b tne ot acerr wd wmaishuasace . Arae Towe Joakd e fe ded luad gecar //'d‘}""L b e
!f,k.f o He Ocditew wose Lap withot 'MLHU iwbdld. A IL liutd o u/flk W.M:
prad 3 b Pt.L r.',L+ of the 6SE wiint ‘_#‘c .H'KJ’ pd ﬁo& /3‘4 v fumdid M“»\VMM

TRV N 1{ Mu,
{ DESCRIPT.ON Of OPERATIONS :

Tm OPF s UJJJ 1tbr‘ ,rown'.xj ro{vmui Drli-hr: a ,fafm;')'m -['br Ywie .
/%*mw) He  achvibe  camied wE ie He  OF e 0rdituw JAA'Aj

ond Auwviu'a.?, Phaonnl Pm%’w*fm Juluynlm rc‘f\:f‘}lku«»f, pby/w{
ruMNk] awl i'A,rfllllA‘{:r-\/ md 0!’1,:'"’0/’ Ac,zlﬁ/c Jyf'}'m L}uokut.

CHEMICA. SUBSTANCES USED/STORED :

Chicad  sobshces  sacivde smmpin , otidiver, mmo ] L)’Aﬂl'h(_, {7”
phamicals  wd }L)U{vy/iu.
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FACILITY DATA SHEET

K2A

caciTy Name: Envirssuetnl Health Facility

FACILITY POINT CF CONTACT:

DATE: 3,/:1 - 3/}1/31

DESCRIPTION OF FACILITY /.)CREA :

The Envirmmmeatnl  Healh Fau'li’y i hatd  ehhest o B BRF O sl
Ror Phowas i+ ”culquwfw. It hwie L.ul}'L ,l\yu'u i ad e

onviemmswtnd  fenitibim and pollviim tnbol b, i wddipa hoa
LA Jub ll(.&‘!‘u". l.Mmulfu{zly bhiad Mo ‘iLI-uM)I

DESCRIPTION OF OPERATIONS :

ﬂu’: 7L""H7 ’nn‘lu 6';':".'!4_ Sph ‘;br A”m,'huley 5 Euw'n\mlm[

4“”4\ l«-pl#y:.u aud lll/i’u.f ’tW' .Ll{w‘n’», Hy,im, E“V'./MMAI
Sowhbim tmd PI(/I/HI\. CMMIIMJ Hea It ﬁ\yn'u. Thue

vea ‘FDV’ E tMA F 1 leU W ‘\w lL I'.\{, L/u . “’L Yeud m ..-sj
bdys e s Ioad I b M OF e ad g T bud
were pllbul Wf' f‘) Mlm'}'uu. Jv}un'll\fumlwx. M M‘«— ﬂl‘; ot HU} &u/.vl"

wast Mly o

Th bl

o wwe  fu dis “«/ boad N y
”7 (2% Jm.. M M A
p.mtwwl m He it kn'., s wek. w

CHEMICAL SUBSTANCES USED/STORED :

Nowe




FACILITY DATA SHEET A |ﬁL

FACILITY NAME: LT 7 ( Fuyamneadn! Healhs Fu;).'Jy) Rost Top wd LT-4557 Ewrt Antaune Site

FACILITY POINT OF CONTACT: S . Broisn

DATE: sZz- ﬂ}g/ﬂ

T Byl Rulhe ity Kb T i hehd sttt B
wd et of &Jivw'}'m. EHF hoss & kel P;‘Y”"—’ Id ad we
avicraonts] semitihm wud ,cl‘lv#c\ emdnl 1d. Tn Lui‘}jm, a A o s
huhd  wadichly  bedind Wi haliy. The L7-6357 Eut hetosss Site was
ud 8 & b maitvieg skl IF i ppedachly L3 owile ot A
Yie Envim“ ”vJK Fuc.‘l;{-’:_ 2vd iy Surrouaded [;-a. weeods.
DESCRIPTION OF OPERATIONS : .

Dvn}.’ i fu‘-m’ !xxinf/ Yoo, wwe ke pf.w,{fw' 78 c.i(."w et ,U‘u‘_
peuy, LT-15ST Root Top s frs Twd . Au I Lil,u wur. f[nu,a( l
Mot and -f'uij vp. ho 1L Lal,u vor f[awl n & Verheal fc;fv(‘;nu
imd  wun ,lm'«, Cgete. L1551 Eut A Site ks Avo I oed L
A’L& m LOJ-’U Wi fll-wl Hd Aw.{ itlu'«, vp. Anﬁu g Lu{,u we
Phoul & vwkuj pn.‘#n. awl Wiws ALI"A.? . Th hd’,u I

A«t« IO owwe el u]u‘{‘c. while  He bul’u n W & . wre
black.

CHEMICAL SUBSTANCES USFO/STORED :

fv'hu_
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KSC WEATHER CONDITIONS POR 5/8-5/12/89

DAY TRMPERATURE degrees P CLOUD COVERAGE
high, low OR VISIBILITY
Mon. 5/8 79,54 sunny
Tues. 5/9 82,61 sunny
partly cloudy, heavy
Ved. 5/10 88,69 rains during the night
Thurs.5/11 78,67 mostly sunny
Fri. 5/12 81,54 mostly sunny

TOTAL TIME EXPOSED BY DAY (MINUTES)

Areas I and II

Mon. 5/8
Tues.5/9
Ved.5/10
Thurs.5/11
Fri. 5/12

Areas III and IV
328 333
427 423
377 356
464 46y
340 335
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Avilible Webhor Condibins b KSC e 7/s1-3/4f01

Kl

DAY Tuwpurtore beyras F elovd Loﬂa’./ viribility
kiqi\/ lrw
W . 7/5! L\Lx Lu'nj wu( he e hmeI JU"/ v.wm'L“c‘
Tvu. 8/1 95, 1 muf'ﬂj c/rw(y, D iles
Wed. I/L 94, 14 mh‘ﬂ, °[W‘l‘// b
Thwes. 2/3 94,13 m/ﬂ, o/raL/, g
Fi. 1 11,14 purtly ody ;4
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FACILITY DATA SHEET

FACILITY NAME: (00 Paint Ohap ™Ma-486
FACILITY POINT OF CONTACT: &_Tranciaca
DATE: §2-87, §-3-87, §-4-8%

DESCRIPTION OF FACIUITY 7 AREA : )

The Mvo Faalily ML-480 15 located in ¥nd Tndusirinl Complex ob ¥Xenredy
Spoce Cendtr. The Trdustrial oa‘m*'shop 15 located 1A ¥ne east cornmer ok dne
MrO Faciling. T addihiin Y0 +he paiat shep +he taciihy containg o cor pndey shop,
AC shop, elechrical shay, 400l crib ,mw;na\ and 00fing crew, Aodune dhop, Sheet
Metel ond weld shep. No 1Akerior wolls Separate +he individual Shops Vehicular

+ragfic occues odyacent 50 Invs {atilidy ond heavy mou.le Qﬁwpf\'ﬂf-"" is 5 tored
d\rccH\{ o +Hhe s0uth. .

DESCRIPTION OF OPERATIONS :

The meo paint Shap MG -Ufb. 13 Lhilized by Kennedy Space Center
for 5proy paint and dandblast gperations . Sit¥screens and Steneils
are _lso prepared \n ¥he shop. T n addition gaink equigment
vepolir and mantenance also occurs ia dne Lradiiing .

CHEMICAL SUBSTANCES USED/STORED :

Techmicians (n +he pd;n¥ Shop mos+ Oc-\Q_‘f\ "U-?\\.!'LC me-&h\;\ e%yl Kc*onc.,
ch_:que.- —\h.dr\er,-cq\cnc, mineral 4oivads, polquresnane Hunner, apoxy Hinner,
Zne Hinner, enamels | 2inc primer  polyvrednane varnish, coall dor

e 0OXY paint  epoxy, lacquers and wash primers . A paint cribo 1y
also located in ine shop o dhore +he varions paints and chemicals, ond
whea +echnicians use +he Po.'.r\-\s They were msa Full bace vrcs()..—é.gérg .
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FACILITY DATA SHEET

FACILITY NAME: HME M- Q9(,1
FACILITY PCINT OF CONTACT: E J. Tondn
DATE: £-9-27, 8-10-§9, §-1/-§4

DESCRIPTION OF FACILUTY /AREA: The Hyperoqel Mawntenance Fo.c\\.{.\_‘ M1-961 s
150lated In ¥he scu¥heast corner 0f the Tnaustrial Complex ot Kennedy Gpace
Cenker.The areon is surrounded by woods 6N o\l Wt +ne 30win side | O.pprovimately ont hall
Mile 1o +he S0udh 15 MT-1061 hich is uhlized a5 04(ices ond a condrol room. .
Within M-9,1 Here ore dhwo 1deniical cells Con'\-du\:f\q bodn Luel ond oxadizer hines,
These cells or roums con e gpened o tne owkside by lorge pwil’'v 2 doors, A
Mechonicel Shop, Equipment 3hop, and Office areas are also \ocared

wiidnin he \ou\‘d-hs .

DESCRIPTION OF QF ERATIONS :

-Th-\’- HHF M’I-Q(A‘ ;b -\4‘\& mo;r\ '('&C‘\\I‘\I 4»0 d’\cc\( owt 'S¢(V.\ce_.“‘,\d rcpo‘_\r
Hlignt haraware on +he OMS Pods and forward RCS e Gore being sent o
+Hhe OFF i \ve installed on on oo ber | “The -fuel ond Qxi'\dl.‘).e\‘ Courd Whidn
The C‘3"'-.‘(""“/ 15 C\fqh'\- residual and not Stored or mountained in +he
\o.vn:\d\.nﬁ.

CHEMICAL SUBSTANCES USED/SQRED :

Trhe HMF M=-961 has Yot fuel and oidizer \laes in the east and
Wesk cetls. This 1y -L\Igh’r residuol cnd notr Stared Or mountonned vA Hhe
buwilding. Tecnacians oy n.‘,\Hhi_c. Freon, rerny! Edhgl Ve ‘Yone |
Ipropyl Alcohol, and 1,11 Trichloroednane +o Clean ond maintain

the -c\\sh-‘- hardw.o.{c. Qaseous M-.-\—foqen ond Helium ave olse found

Wikhin dne C—ac(\\#\,‘




